US Army Corps
of Engineers

Sacramento District

Construction
Control
Manual

Sampling & Testing
Construction Materials

Reporting Test Results

CESPK PAM 415-1-2
15 Jun 1989



DEPARTMENT OF THE ARMY CESPK PAM 415-1-2
Sacramento District, Corps of Engineers
650 Capital Mall
CESPK-CO Sacramento, California 95814

PAMPHLET 15 June 1989
NUMBER 415-1-2
Construction
CONSTRUCTION CONTROL MANUAL

FOREWORD

guality and durability of the completed work is a direct
reflection of the experience, pride, and judgment
exercised by a responsible engineer at the project level.
satisfactory construction is obtained through emphasis on
visual inspection and use of engineering judgment.

DISTRIBUTION:
H, Z
Plus: 550 cys to CESPK-CO

This PAM supersedes SPK PAM 415-1-2, PC/ #CONSTMAN
10 June 1983 and Change 1, 29 January 1988



TABLE OF CONTENTS

CHAPTER 1 | CONSTRUCTI ON  CONTROL  MANUAL

Ceneral . . .

Definitions .

Pur pose . . Ce e

Responsi bi | i ty, Conpi l ation, &
Submittal of Test Results .

Contractor's Quality Control

Governnent Quality Assurance .

Laboratory Facilities .

Quality Control Plan . :

Speci al Test Requirenents .

[ CHAPTER 2 SO LS AND PROCESSED AGGREGATES

Scope.
Tests.

Sanpl i n aﬁd'Téét{ng b{ #ii{,'Béckfi{|j

Enbankment, Drai nage, Subgrade,
Subbase, & Base Course Materials .
Conpi l ation of Test Data for Submittal
of Test Results . Coe e

CHAPTER 3 |

Al RFI ELD AND HELI PORT PAVEMENT, CONSTRUCTI ON
SUBGRADE AND PROCESSED AGGREGATES

Scope. 3-1
Tests . . 3 ~2
Sampl i ng and Testi ng of Fil |

Enbankment, Subgr ade, Subbase &

Base Course Materials . . 3 -3
Production Control Testing of Subbase &

Base Course Materials . . . 3 -4
Conpi | ation of Test Data for Subnmittal

of Test Results . . e 3 -5

CHAPTER 4 Bl TUM NOUS MATERI AL AND
Bl TUM NOUS- AGGREGATE M XTURES

Scope. .. . . 4 - |
Tests. . 4 - 2
M x Desi gn Submittal's . 4 -3
M ni mum Test Requirenments . 4 - 4
Sample Transmittal . . . . . . . . . . 4 -5
Conpil ation of Test Data for Submttal

of Test Results . Coe e e 4 -6

PARAGRAPH
1 -1
| -2
| - 3
1 -4
| - 5
| - 6
1 -7
1-8
1 -9
2 - |
2 -2
2 - 3
2 - 4

CESPK PAM 415-1-2

15 Jun 89
PAGE
| -
[ -
[ -
[ -
| - 3
| - 4
1- 4
| - 4
| - 5
2 -1
2 -1
2 -3
2 -7
3-1
3 -1
3-3
3-4
3-4
4 - |
4 - |
4 - |
4 - |
4 - 6
4 - 6



CESPK PAM 415-1-2

15 Jun 89
TABLE OF CONTENTS = Cont.
| CHAPTER 5 | CONCRETE
Scope. .. . .
M x Designs .

Except ed Features . . :

M ni mrum Test Reqw rements .

Admi xtures . . Co

Met hods of Curlng .o

Procedures for Sanpli ng & Test | ng

Compi l ation of Test Data for Subm'tt'al o

of Test Results . . . . . . . ..
CHAPTER 6 | MASONRY CONSTRUCTI ON
Scope. . ...

Test Requirements for Masonry Units .
Test Requirements for Mrtar and G out

APPENDI X A | = Master Test Forns ., .

5- 1
5 -2
5 -3
5 - 4
5-5
5-6
5-7
5-8
6-1
6 - 2
6 - 3

PARAGRAPH

_U
>
@
m

o1 aoitgioitoioial

> ooo

1S, N& P S

Q

]
N

-l - A-23



FI GURE
2.

CESPK PAM 415-1-2

15 Jun 89
| NDEX OF COVPLETED TEST FORMS
FORM TI TLE PAGE
SPD FORM 56 COVPACTI ON- MO STURE DENSI TY 2-8
1 Oct 72 DETERM NATI ONS
SPD FORM 312-R FI ELD DENSI TY 2-9
1 May 81
UNNUVBERED NUCLEAR FI ELD DENSITY TEST 2-10
WORKSHEET
ENG FORM 3841 S| EVE ANALYSI S 2-11
Jun 65
ENG FORM 2087 GRADATI ON CURVES 2-12
May 63
DD FORM 1209 ATTERBERG LIM TS DETERM NATI ON 2-13
Aug 57
ENG FORM 3840 SPECI FI C GRAVI TY TESTS 2-14
Jun 65
SPD FORM 59 DAI LY PLANT AND LABCRATORY
1 Mar 80 REPORT OF Bl TUM NOUS PAVEMENT 4-8
SPD FORM 55 EXTRACTI ON TEST HOT M X ASPHALTI C
1l Oct 72 CONCRETE 4-9
WES FORM 886 AGGREGATE GRADI NG CHART 4-10
Aug 55
WES FORM 1505 SI EVE ANALYSI S 4-11
Sep 65
DD FORM 1218 MARSHALL METHOD = COWMPUTATI ON OF
Dec 65 PROPERTI ES OF ASPHALT M XTURES 4-12
UNNUMBERED MAXIMUM THEORETI caL SPECI FI C
GRAVI TY OF ASPHALT CONCRETE 4-13
DD FORM 1217 Bl TUM NOUS M X DESI GN «= 4-14

Dec 65

AGCREGATE BLENDI NG



CESPK PAM 415-1-2

| NDEX OF COWPLETED TEST FORMS

15 Jun 89
FI GURE FORM
5-1 SPD FORM 58
1 Oct 72
5-2 SPD FORM 221
10 oct 74
5-3 SPK FORM 217
1 Jul 82
5-4 SPD FORM 54
1 Oct 72
6-1 SPK FORM 421
1 Aug 88
6-2 SPK FORM 181
1 Aug 88

TI TLE
CONCRETE FI ELD CONTROL

CONCRETE CONTRCL DATA

SAND TEST

AGGREGATE GRADI NG

COVPRESSI VE STRENGTH CONCRETE
CYLI NDERS

TEST DATA ON ABSORPTI ON
AND MO STURE CONDI TI ON OF
MASONRY BLOCKS

PACE 5-2
5-9

5-10

5-11

5-12

6-3
6- 4



CESPX PAM 415-1-2

15 Jun 89
CHAPTER 1
CONSTRUCTI ON CONTRCOL MANUAL
|-1.  General. This manual is applicable to contracts awarded on or
after the date which appears on the cover of this manual. The 10 June

1983 manual applies to projects awarded before the above-referenced
date.

[ -2. Definitions.

a. Construction Control (CC) = Construction Control is a

system involving the concurrent but separate efforts of the
Contractor and the Government personnel to achieve the |evel of
quality established by the project's contract docunents.

b. Contractor Quality Control (oc)_ = Contractor's Qality
Control is that part of the system by which the Contractor regul ates,
tests, and inspects his procedures, equipnent, materials, and
personnel so that the conpleted product will conmply with the
requirenents of the project's contract docunents.

c. Governnment CQualitv Assurance (QA) « CGovernment Quality
Assurance is that part of the system by which the Governnent (owner)
verifies (1) that the Contractor's Quality Control systemis
performng properly and (2) that the final product conmplies with the
project's contract docunents.

d. Processed Agaqregates. - Processed aggregates are any
materials the Contractor nust process by washing, sorting, screening,
crushing, etc. to produce an aggregate neeting the contract
requi rements.

|-3. Purpose. This manual prescribes procedures to be followed by
Contractor and Governnent personnel assigned the responsibility of
performng the Construction Control conpliance. Procedures outlined
In this manual are for testing materials including, but not limted
to, materials used in fills, enbanknents, subgrades, base courses,
flexible and rigid pavenents, structural concrete, and masonry.

Unl ess otherwi se noted, this manual shall be used for all projects.

| -4. Resnonsibilitv. Comilation. and Submttal of Test Results.

_ a. The Contractor shall be responsible for full conpliance
wWith these instructions in the performance of tests and the
preparation, submttal, and maintenance of tests included herein and
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listed in the contract specifications. The test results from QC and
QA testing shall be conpiled separately as outlined in this manual.
The Resident Contracting O ficer shall have overall responsibility to
assure conpliance by the Contractor, however, the Contractor shal be
responsi ble for controlling quality and for conpliance with contract
requi renents. The test results from both control and assurance tests
shall be conpiled as outlined in this manual. Copi es of each test
result shall ©be prepared with all necessary data recorded,
docunentation and conputations conpleted. Distribution to the Corps
of Engineers shall be as follows:

4 conies total:

2 copies to Resident Contracting Oficer, Corps of
Engi neers

1 copy to District Engineer (through Resident
Contracting Oficer), Corps of Engineers

1 copy to Area Contracting Oficer, Corps of Engineers

b. Distribution of the copies to the Resident Contracting
O ficer shall be nade within 48 hours after sanmpling or initiating
each test, except when the test duration requirenments exceed 4% hours
In the latter case, distribution shall be within 24 hours after
conpl etion of the test. Each test shall be started and conpleted
wi t hout del ay. Paynment for materials placed, as well as for anK
subsequent construction dependent upon contract conpliance of these
materials, will not be authorized until test reports have been
properly distributed. The CGovernment will furnish sufficient copies
of the test report forms, if blank master forms (to be reproduced as
necessary by the Contractor) are not found in this manual. Request
for resupply of forms will be the responsibility of the Contractor.

c. Al test fornms shall be accurately conpleted, and a test
| ocation plan shall be submtted when directed by the Resident

Contracting officer. Al test forms not accurately conpleted will be
imrediately returned to the Contractor for correction or conpletion,
and no Quality Control tests will be accepted unless signed by the

Laboratory Manager and Supervising Technician. The Materials Test
Log (summarizing QC testing) shall be maintained at the Contractor's
project office and will be divided into four parts for recording
sanpl e nunbers of tests on (S) soils and processed aggregates, (B)
bitum nous materials and mxes, (C) Portland Cenent concrete, and (0)
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ot her types of material such as nasonry, roofing nmaterial, etc. Each
sanple and test will be assigned a |aboratory nunber at the tine of
arrival of the sanple at the |aboratory or beginning of the test.
This nunmber shall contain the last four digits of the contract
nunber, followed by a letter designating the construction use of the
material using the letter "g" for soils and processed aggregate, "B"
for bitumnous material, *c* for Portland Cenent concrete, and "“o"
for other types of material and then followed by the sanple number.
For soil, processed aggregates, as well as bitumnous naterials and
mxes, a second letter will be included to differentiate a test on a
material froma bulk sample froma naterial obtained froma field
density hole - use a letter "s® from bulk sanmples and a ®pr from
densities. Retests will be made for failed tests and assigned the
same number as the original tests with a final letter to identify
themas a retest. For exanpl e 0062-BD-132, 0062-BD-132Aa. |n
addition, a copy of the Materials Test Log shall be submtted with
each nonthly progress report for determning the Contractor's
progress paynent for materials placenent represented by these tests.

1-5. Contractor's Qualitv Control (ocy., The QC program is based, in
part, on specific tests required for several items of work involved.
The location and frequency of tests required depend on the manner in
which the work is being perforned and the uniformty and quality of
the tests obtained. A mininum testing program for quality contro
testing is outlined in this nmanual. Additional testing my be
required by the specifications for contracts when the mninmum testing
programis not considered to be adequate or applicable.  Tests

I ndicating nonconpliance with the contract docunents shall be
reported Imediately to the Resident Cbntractin% Oficer or the
Resident Contracting Oficer's representative, however, the
Contractor's Quality Control representative wll recommend steps to
be taken to alleviate areas of nonconpliant conditions. The Resident
Contracting Oficer or his representative reserves the right to
designate the location and type of additional sanplin? and testing
(to be perfornmed at the Contractor's expense) to verifty conpliance if
quality is inconsistent or questionable. References to standard test
met hods and testing procedures for sanpling and testing of the
material are given in each chapter of this manual, unless otherw se
specified, and additional types of tests may be required by other
areas of the contract documents. Periodic Quality Assurance tests
shall be made by the Contracting Oficer's representative to assure
the Contractor's conpliance with contract requirenents and
specifications.




CESPK PAM 415-1-2
15 Jun 89

1- 6. Governnent Quality Assurance {QAY. Unless otherw se specified,
the frequency of QA testing will be determned by the Contracting
Oficer's representative. For all projects, the reconmrended m ni num
testing frequency will be at least two tests done concurrently with
the first two QC tests and thereafter at a rate of one test for every
10 tests nade by the Contractor.

1-7. Laboratorv Facilities. The Contractor shall use only an
establ i shed conmercial |aboratory approved by the Resident
Contracting O ficer. Laboratory facilities and personnel are to be
in accordance with ASTM D 3740 (soils), ASTM C 1077 (concrete), and
ASTM D 3666 (asphalt) as applicable. The Governnent reserves the
right to make inspections of the Contractor's designated |aboratory
facilities, including test equipnment and procedures. This is to
ensure that all equipment is in proper working order, as well as
correctly calibrated, and that specified test procedures are being
performed by qualified personnel. The CGovernnent also reserves the
right to conduct additional QA testing, using either its own

equi pment and facilities or the Contractor's. This additional QA
testing shall be perforned for all projects, as the Resident
Contracting O ficer deens necessary, to assure the Contractor's
conpliance with the contract docunents.

[-8. Qualitv Control Plan. As soon as possible after the contract
has been awarded and prior to comencenent of any work, a
Construction Quality Control Meeting shall be held. The purposes of

this nmeeting will be to discuss quality control inspection
requirenents as well as the Contractor’'s Quality Control Plan
designed to fulfill these requirenents. To address the  materials

testing portion of the Quality Control Plan, the follow ng shall be
included with the Quality Control Plan using this manual for
gui dance:

a. The QC organization and its structure.

b. Proposed nethods of performng inspections.

c. Established areas of responsibility.

d Nane and qualifications of each individual assigned a QC

function. (Quality Control Representative, Laboratory Mnager,
Supervi sing Technician, and Technicians)
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e. Description of how testing will be perforned.

(1) Name of commercial |aboratory (to be approved by
the Resident Contracting Oficer).

(2) Technicians enployed by the laboratory to perform
the test(s).

(3) Test nethods to be used.
(4) Location and availability of test equipnent.

f. Schedule of tests that will be performed (Materials
Test Sunmmary).

g. A date when the laboratory facility can be inspected
(basis of | aboratory approval).

No construction work shall commence until the Quality Control

Pl an has been approved by the Resident Contracting O ficer, and
any changes in the Quality Control Plan shall be submtted in
witing for approval.

1-9. Special Test Reuuirenents.

a. Soils and Processed Aaareaates. \Wen nore than 30%
of the material is retained on a 3/4-inch sieve, |aboratory
maxi mum density shall be determned in accordance with EM 1110-2-
1906, Appendix VI A (Uilizes a 12-inch nold). Field tests shall
be determ ned in accordance with ASTM D 1556 using a 12-inch
di aneter ring and sand cone.

b. Linme. Asphalt, or Cenent Stabilization. Shall be sanpled
and tested as stated in the contract docunents.

c. Geotextiles. Shall be sanpled and tested as stated in the
contract docunents.
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CHAPTER 2

SO LS AND PROCESSED AGGREGATES
2-1. Scope.

a. This chapter prescribes nmethods and procedures for the
Contractor Quality Control (QC) testing of materials used in all
fills (except |arge dam enbanknments and cofferdans), backfills,
enbanknents, subgrades, subbases, and base courses, unless otherw se
noted hereinafter. Drai nage materials are included in this scope and
shal | include =all poorly-graded and well-graded processed aggregates
used to renove noisture (or prevent the entrance of noisture)
detrimental to final construction.

b. The types and frequencies of QC tests for |arge dam
enbanknents and cofferdans are excluded from this manual and wll be
provided in the contract specifications for the respective projects.

c. The types and frequencies of QC tests for airfield and
hel i port construction are covered separately in this manual under
Chapter 3: Airfield and Heliport Pavenment = Soils and Processed
Aggregates, or in the contract specifications for such projects.

2-2.  Tests. Testing and reporting shall be performed in accordance
Wi th the American Society of Testing and Materials (AST St andar ds
as indicated below or as shown in Chapter 1 of this manual (I atest
editions at time of contract award, unless otherw se indicated).

a. Samoling. ASTM D 75 Sampl i ng Aggregates.
b. Sample ASTM D 2217 Wet preparation of Soil
Prenaration. Sanples for Particle Size

Anal ysis and Determ nation
of Soil Constants (Method
B) .

c. Gradation. ASTM C 117 Materials Finer than No.
200 Sieve in M neral
Aggregat es by Washi ng.

ASTM C 136 Sieve or Screen Analysis

of Fine and Coarse
Aggregates.

2-1
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-

Unit Wi aht.

Svecific
Gravity.

Svecific
Gravity.
At terberq
Limts.
Mbi st ur e
Cont ent .

Moisture -
Density

Relationship.

Field
Densitv.

ASTM D 422
Apparatus B

ASTM E 11
ASTM C 29

ASTM ¢ 127

ASTM D 854

ASTM D 4318
(Procedure B)

ASTM b 2216

ASTM D 1557

EM 1110- 2- 1906

Aﬂ)endl x VI
ilizes a

12 inch nold)

ASTM D 4253+

ASTM D 1556%%*

2-2

Particle-Size Analysis of
Soi | s. (Only used when
hydrometer analysis is
speci fied)

Wre-Cloth Sieves for

Testing Purposes.

Unit Weight and Voids in
Aggregat es.

Specific Gavity and
Absorption of Coarse
Aggregat e.

Specific Gavity of
S(FJ)I|S y

Liquid Limt, Plastic
Limt and Plasticity Index
of Soils.

Laboratory Determ nation of
Moi sture Content of Soil.

Moi sture-Density Relations
of Soil and Soils Aggregate
M xture using 10-1b Ranmmer
and 18-inch Drop (Methods
B or D).

Mbi sture-Density Relations
of Soil (using a 12-inch
di aneter nold).

Maxi mum | ndex Density of
Soils Using a Vibratory
Tabl e.

Density of Soil in Place
by the Sand- Cone Met hod.
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ASTM D 2922#%#%% Density of Soil and Soil-
Aggregate in Place by
Nucl ear Methods (Shal | ow
Dept h) .

ASTM D 3017%%%* NMbisture Content of Soil &
Soi | - Aggregate in place by
Nuclear Methods.

k. War Test. ASTM C 131 Resi stance to Abrasion of
Smal | - Si ze Coarse
Aggregate by Use of the
Los Angel es Machi ne.

1. Mterials ASTM D 2487 Classification of Soils
Classification. for Engi neering Purposes.

*Vibratory table shall be used for cohesionless materials for which a
wel | -defined noisture-density relationship cannot be obtained using

ASTM D 1557.

**The field density test shall be performed in accordance with the
Standard Method of Test for Density of Soil in Place bK t he Sand- Cone
Met hod, ASTM D 1556, except that in each test the weight of the

di sturbed sanple representing the full depth of layer shall be not

| ess than 10 pounds for fine-grained or sandy materials and 12 pounds
for gravelly materials using a scale for weighing of sufficient
capacity sensitive to .01 pounds. Al field density sanples shall be
oven-dried in accordance with ASTM D 1556 and D 2216.

***The use of Nuclear Methods for determining field densities and
nmoi sture contents shall be limted to drainage materials and base
course materials as outlined by Table 2-1, paragraph C1.

2-3. Sampling and Testina of Fill. Backfill. Enbanknment, Drainaae.
Subar ade. Subbase, and Base Course Miterials. This sanpling and
testing shall be in accordance with the standard procedures referred
toin this manual. The mninmum nunber of QC tests to be perforned
shall be as indicated in Table 2-1.

2-3
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Table 2-1.

Type of Tests and Frequency

A, BACKFILL AND EMBANKMENT
TEST

FREQUENCY

1. Field Density w Misture
Content.

Gradation w/Atterber L| mts

2,
(from Conpacted Material
3

. Moisture-Density Relation-
ships w Gadation, Atterberg
Limts, Specific Grawty, and
O assi fication (from Bul k

Sanpl e).

1. Two per lift for each
increnment or fraction of
2000 s.y. placed during

each 8=hour shift.

2. One per 5 field
densities.
3. One per 5 field
densities (with not |ess
than one per type of

e first

rraterial(? for t
25 field density tests.
Thereafter, one additional
test for each change in
mat eri al .

B. SUBGRADE AND SUBBASE
TEST

1. Field Density w/Moisture
Cont ent

Gradation w/Atterberg Linits
from Conpacted Materi aI?

hip wGadation, Atterberg
Specific Grath/ and
(from Bul k

2,
(
3. Misture-Density Relation-
S
L

imts,

Cl assification Sanmpl e)

2-4

FREQUENCY
1. Two per lift for each
increment or fraction of

1000 s.y. placed during
each 8-hour shift.

2. Two per five field
densities.

3, One per 5 field
densities (with not I|ess
than one per type of
materlal(} for t e first
25 field density tests.
Thereafter, one additional
test for each change in
material .
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TEST

FREQUENCY

1. Field Density w Misture.

2. Gadation and Atterberg
Limts (From Conpacted
Material ) *

3. Moisture-Density Relationship
W G adation, Atterberg Limts,
Specific Gavity, and Cassifica-
tion (from Bul k Sanple).

2-5

1. Two per lift for each
i ncrement or fraction of
1000 s.y. placed during
each 8-hour shift. First
5 testsduring initial
construction of each base
course or drainage
material shall be determ -
ned by ASTM D 1556 and

by ASTM D 2992 for
correlation of sand cone
and nucl ear nethods.
Thereafter, every 5th

nucl ear test nethod shall
be verified by sand cone
met hod. [f verification
testing does not show
adequate correlation as
determ ned by the
Contracting O ficer, all
tests shall be perforned
in accordance wth ASTM D
1556. However, the
Contractor may, at his
option, performall field
density tests in accordance
with ASTM D 1556.

2. Two per five field
density tests.

3. One per 5 field
density tests (wth not

| ess than one per type of
material) for the first

25 field density tests.
Thereafter, one additional
test for each change in
material.



CESPK PaM 415-1-2

15 Jun 89
4.  Crushed Faces, L.a. Abrasion, Frequency to be in
and Snoot hness accordance with contract

speci fications.

PERI METERS
TEST FREQUENCY

1. Field Density w Misture la. Culverts and Uility
Trenches: One per lift
for each increnent or
fraction of 500 |inea
feet of backfill.

Ib.  Walls and Building
Perimeters: One per lift
for each increnment or
fraction of 200 |inea
feet of backfill

2. Lab Misture Density Relations 2. One per 5 field

w Atterberg Limts, Gadation, _ density tests (wth not

Specific (}ayitY, and C assification | ess than one per type of

(from bul k sanple). material) for the first
25 field density tests.
Thereafter, one additiona
test each tine there is a
change in material

*Conpacted material sanple taken adjacent to field density test
site.

NOTE: For subbase and base courses, neasure thickness of |ift
concurrently with field density test and record ontest form

In addition to the mninum testing program |isted above,
representative sanples of subgrade, subbase, base, and all other
construction materials (includin% on-site materials) shall be
collected (prior to conpaction) by the Contractor and submitted to
the CGovernment for testing. Sanples shall be taken under the
direction of the Contractor's Quality Control representative. Bag
samples for this purpose shall be shipped within 24 hours by the
Contractor at the Contractor's expense to the Sacranento District
Laboratory, Corps of Engineers, 2021 Jefferson Boul evard, West
Sacramento, California 95691. Weight of these sanples shall be a

2-6
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m ni num of 100 pounds for material containing |ess than 10% pl us

No. 4 material, 150 pounds for material containing mre than 10% pl us
No. 4 material, or 750 pounds for material containing nore than 30%
plus 3/4-inch material.

2-4. Convilation of Test Data for Submttal of Test Results.
The following six test results shall be submtted concurrently:

a. Misture-Density Determinations, (Figure_2-1). This
formis for use In determnins the optimum noi sture and maxi mum
unit weight (density of soils-and processed aggregates). The
nmoi sture-density curve shall be plotted based on a m ni mum of
four conpaction test specinmens. The zero-air-voids curve shall
also be plotted using the specific gravity test data from ASTM D
854 and ASTM C 127. Cassification of sanple shall be in
accordance with ASTM D 2487, with the classification group nane
and group synbol clearly and accurately stated. The Resident
Contracting Oficer may require, at no additional cost to the
Government, single-point checks of noisture-density relations
(ASTM D 1557 dry of optinmum nmoisture), if it is evident through
Quality Assurance testing that the Quality Control testing is not
bei ng adequately controlled with respect to the precision
requi rements of ASTM D 1557, paragraph 9.

b. Field Density Test (Sand Cone Method). (Fiqure 2-2),
This test formis used to determne the degree of conpaction.
This sheet can also be used for recording noisture content of

fill in borrow material or as placed.

c. Field Density Test (Nuclear Method). (Fiqure 2-3). This
test formis used to determne the degree of conpaction when
usi ng the Nucl ear Method.

d. Gadation Sheets, (Figqures 2-4 and 2-5). These forns are
used to record the results of gradation tests for all materials.
Figure 2-4 shows a typical exanple in which gradation tests were
perfornmed in accordance with ASTM Standards C 136 and C 117.

Results from these tests shall be tabulated as shown in Figure 2-4
and plotted as shown in Figure 2-5.

e. Atterberg Linits Determination, (Figqure 2-6).. This form
Is used to conmpute liquid limt, plastic limt, and plasticity index.

f.  Specific Gavitv Tests, (Figure 2-7). This formis used
to conpute specific gravity of soils, aggregate, and stone.

2-7
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E. Yoy M 1027 | /0.45 | /093 |\ n oY
F. Yoo O S0 SwRLE . 0750 | . 0750 g.s‘o L0750
T bl 136.9 | 1v2.% 2 1 /Y72
H. CONTAINER NO 55_ 57 §8
1S3+ Tage 1.9 H-T6 | /62 | 995
I+ soiy % Tare P A /.65 | _/0.77 | 900
K Gog /s Y3 /i 85 | .95
doles M. OF TARE . 89 /- zy /-Z; = 83
v G 2 2.9/ 98/ | 4952 | 817
N5 " £y 7.2 8.9 /1.6

DRY_LNIT WT.
P R = laseer /299 17325 | 132.8 | /319
——— At ] | - TEST RESULTS
R ISHE RIS W R T OFT. WATER
,,_,,,!!fiz“;!,';’;j; w——  EoNTENT, 0/0 95
L — T o — : g pMAX (MM DRY
a— — ; : e ' Ny ENSITY, LB/Cu.FT. /39.0
P ' / ! L ‘\‘k.‘._._
! : i 1P 4NN N !
A T NI A
M SN N SRR P T . .V CLASSIFICATION OF SAMPLE
P SN AN MRS o 5 R . . LL-
o P A L Wik s1er & sanD
a o e e e .
- 1 T i T ’ — ; ‘ t LiQuiD AND PLASTIC LIMITS:
o — ‘ —— - : i L. PL p:_%
< B — — T - - F SYMBOL FROM PLASTIC CHART
s o Hr—t REMARKS: _{td ~
r b 1 &gﬁ;zagz'/ﬁz
° A A R Al ammnn
e e
T N S BN SR R .
e e ] ey P
5 uare® conthar, g:cr?onv Vs 7’ ‘25*’“'”“ ) <
2-8 FIGURE 2-I.
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CORPS OF ENGINEERS
_VALLeY EN&. | ABORATORY
FIELD DENSITY
[PROJECT loaTE
SPo - MATHER  AFE -
7
| ALrer  MecHpicr SesTEMS B

FEATURE

FROM 74 2470 0 S7A Fro0

ﬁfﬁgr NOSQ:B_BA.TE. ‘CYELE &7 Fre ‘-/) ELEVATION TOP OF SAMPLE
: :  j07.2" (Fs6-¢7)

R7- - 0/85 DEPTH TO SAMPLE

jLocAaTION or O soTTOM ¢ "

k1 RD STREET" AT MalN ~ HATHER AFAK NO. ROLLER PASSES
SOURCE OF MATERIAL o é

DENSITY NO.

IMPRT FRaM MIY ALt Cadsr (Sacro.) 01EC ~S =1
DESCRIPTION éu" QM ; TESTED BY
Lk -GeareD staver J/suTdsmio | T. goorw

CALIBRATION OF
GROUND SURFACE CALIBRATION DENSITY SAND

A.  CONTAINER NUMBER / 1 WT. OF SAND S TARE ZIBG L8S

B.  WT.INITIAL CONTAINER + SAND 29- 2/ LBs | 2. WT. OF TAR Y6 Les

c. WT. AFTER CONTAINER + SAND %-90 Les | 3 WT. ORRAND @90 LBS

o
D. WT. SAND (B - C) USE FOR K. -3- z/ . iBs | + L. OF CONTAINER a ?7; CU.'FT
. . CU-FT OF SAND (3/4) 7Lo LBS

DENSITY DETERMINATION
COMPARISON OF FIELD DENSITY

WITH MAXIMUM DENSITY

E. WET SAMPLE + CONTAINER /5- iz Le
?/ 6. SEE LAB. COMPACTION TEST NO._ (2 /8’5" J“ /
2

F. WT.CONTAINER LBS ‘
.3/ 7. MAXIMUM DENSITY (LAB, comp)__/2Y. O LB/CU-FT
G.  WT. WET SAMPLE (E. - F.) /Y. LBs "
o 8. DEGREE OF COMPACTION( - ) 97--7 %
H. SAND + CONTAINER START (FROM C.)___ 26.5Q LES 7 { _
65 9. COMPACTION REQUIRED g. %
I.  SAND + CONTAINER FINISH /l3- LBS 7
Z 8( d 10. OPTIMUM MOISTURE, ?o %
J.  SAND IN HOLE + CONE (M. - I} /2. LBS
3.2/ 11. WT. RETAINED NO. 4 LBS : %
K. SAND IN LOWER CONE + PLATE (D.) . Les _
26Y 12, WT. PASSING NO. 4 LBS %
L. SAND IN HOLE ONLY {J. - K.} A LBS ]
13. TOTAL WT. LBS
M. DENSITY OF SAND (5.) ?2” d Les '
ROCK CORRECTION
N.  VOLUME OF HOLE (55-) . loYSF CU-FT {Pycnometer or chart method optional]
P.  UNIT WET WT. SAMPLE ( -ﬁ— ) /36 s LB/CU.FT _
- AA. WT. IN AIR (SAT. SUR. DRY) GMs
—F .
R. UNIT DRY WT. SAMPLE (mo ¥ v) /J0.9 LB/CU-FT
. BE. WT. IN WATER . GMS
MOISTURE CONTENT AA. - BE. . -
. VOL. ROCK —2 2% . CU-
cc L. ROCK —er
. CONTAINER NUMBER yé DD. CORRECTED WT, SAMPLE G - 45‘A3Aé LBS
L
T.  WT.MOIST. SAMPLE + CONTAINER /8.Y8 Les | EE. CORRECTED VOL. HOLE —= - €€ CU-FT
' DD.
U. WT. DRY SAMPLE + CONTAINER /7.8¢9 LBs | FF. CORRECTED UNITWT.SAMPLE S — —  LBS/CU-FT
V. WT.OF WATER (T.- U.) SS9 Lgs | COMPUTED BY
/7 J.  BooT#
w. WT. OF CONTAINER = LBS [cMECKED BY
X. WT.OF DRY SAMPLE (U. - W.} 3.7 LBs J. D.

SUBMITTED BY

v. PERCENT MOISTURE =) vz * D. JoNES

2-9 FIGURE 2-2
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SIEVE ANATYSIS
Dete Qc7
Project SEBO = MATHER AFB #87- - o/85
Boring No. Sample No._ /8§ = S=/
Total wt in grams of sample, W_ = 62.00‘ Wt in grams of material > No. 4 sieve =
Sieve Openings Stgndird R::‘ifiz a Percent Retained P;;:::t
Inches Millimeters i;eﬁls,;;e in grams Partial Total by Weight
3.00 3-in.
2.00 2-in. /00
1.50 1-1/2-in. 170 +# 1.80 1.80 ?8.2
1.00 25t | 1. | 7260 | 282 28.2 7.8
0.750 16.1 Ys-in. | 2. 20 Y2.3 42.3 §7.7
0.500 12.7 1/2-in. 3/.57 50.9 S0.9 49,/
0.315 9.52 | 3/8-in. | 3¢, /0 §5.0 5.0 Y5 o
0.250 6.35 Ne. 3
0.187 4. 76 No. b 2.6/ &2.3 L2.2 32.7
Pan 22.94
0.132 3.36 No. 6
0.09% 2.38 | To.8 9o ar.  16.7 68.6 3.9
0.079 2.00 No. 10 /3¢ 24.9 2.7 28.3
0.007 a9 | w15 | /89 35 | 75.6¢ | 24¢
0.033 0.8L No. 20
0.023 5.59 No. 30 2532 ¥2.0 Bo.o Zo.0
0.0165 0.542 Ne. Lo ) -
0.0117 0.207 | Wo. 50 273 50.7 | 819 /8.6
G.0083 0.210 No. TO :
0.0059 0.149 | Fo. 100 - 76.2 9{.0 4 0
0.00k1 0.105 No. 140
0.0029 0.074 | No. 200 Yy 821.2 73 3 6.7
Pan
Total weight in grams §324
Pertial percent retained = wt in grams :;‘ :zngrl:mzszt?‘iie:. gvzns:gses of sieves x 100
Total percent retalned = to:tﬂi:t%.:msgr::stﬁedwzﬁ-;r:i:va;ple x 100
For an individual sieve, the percent finer by weight = percent finer than next larger
sieve - percent retained on individual sieve
pemrks SELECT Firew (Mix ALL PlANT } 7esrep AR ASZHSG
WELL- GQRADED QRAVEL &iTH SicT e Sav o (4w -444)
" Technician d- T4 Computed byM Checked by
E:‘f,_,f:’:: 3841 PLATE V-1

2-11 FIGURE 2-4
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TTERBERG c IEiTS DETERMIKATION

N

DaTE

23 ocT 87

PROJELT S@O HAT/{E& AFg

SYETEMS

EXCAVATIOK HULMEBER

[SARPLE HUMBER

ALTER ! A,JIcAgS, 0/85-5-1
LiQUID LIMIT, W
RUM KUMBER / A 3 o I
TARE XUMBER 320 k¥4 2 32
A. WEIGHT OF WET SOIL + TARE &37.5// ¥3.2¢ ¥o.07 Yo.27
B. WEIGHT OF DRY SOtL + TARE Y. O8 Yo0.5 22.76 38.29
C. EEIGNT OF WATER, ¥_ (A.-B.) 3 33 737 2.97 .88
D. WEIGHT DF TARE 317.0% 33.29 20.FF 22 .06
E. WEIGHT OF DRY SOIL W (B.-D.)| 9 4¢/ 7. 23 6.28 | 6. 327
WATER CONTENT, I:(-;:x 100) V7 3 y‘ 6 V‘ 3 yf(
NUMBER OF 810WS 7 Y 29 25
'L 'P l' f' -" )
9.5 /2.7 4
‘\
¥7 + .
N i
A L :
' N ? i
i = L ! A
L s 2 \Sau
= N
3 Y% %’i N
gl SN
: : + ; f
: | ¢ 1.0 1! :
f ? , R il e
ys ; % | : — S i
: - T rTT i
- b : e T+
g { i t 1 Lt ST
5 [ 7 8 ) 16 15 20 25 30 4 (1]
KUMBER OF BLOWS
PLASTIC LIMIT, %p NATURAL
RUN NUMBER 1 / Z ; J ’ Cg:}E:T
TARE NUMBER 27 1.8 i 9 23
P. WEIGHT OF WET SOIL + TARE £5. 2/ Y18 | 5% ¢éo0 SE-72
G. WE'GHT OF DRY S01L + TARE $Y. 90 i $2.8% i 59 /0 : 7.0
W. WEIGHT OF WATER,®_ (F.-G.) .2/ . Lo 5 r-) i .92
i. WEIGHT OF TARE $3./70 SLYo $6.¥7 ; $5,. 01
J. WEIGHT OF DRYSO!L, ¥ _(G.-I.) 7.80 . Y9 2.67 .80
WATER COMTENT, ':.(-:-!‘x 190} /22 /7.4 J8.7 22.¢
QYSIT: LIMIT, W, (Aversge w} ‘ 727

REMARKS

SenipyY LEW_ciay (ci) PER _AsTm D2487

TECHNICIAN (Signatare)

CORPUTED BY (Signature)

Vj, JotA

CHECXED BY (Signature)

AR Laeat

2-13
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Date 2 OcT &7

Project_SKQ = MATHER AFR - ALTER MEcHANIcAL SYSTEMS
Bortng No._ 0/88 = S~ [

SPECIFIC GRAVITY OF SOLIDS (GB)

Semple or Specimen Noe o/85-S-/\or85-S-2 o/BS=S-F
Flask No. ki 4 §
Temperature of water and soil, T, °C YAy y Xy rAs
Dish No. v g A
Dish + dry soil 256.79 | 25¥.83 | 285.6/
: Dish /65 8| /J6S.Fo | 168.£]
& | pry sotz | s g9 77 | 88.73 | p98o
f Fiack + water st T, °C ‘ Wonr 662.98 | 662./9 662, rA
2 ¥ * Hou 7852. 45 | 250.9v | 762.09
* | Flask + vater + tmersed soil|%bws 7.7 | 724980 | 220.4Y
Displaced water, W, *+ W, - W, 2/.73 J/.¥Y2 J/. 68

Correction factor X 09989 | 0.9989 | 0.99¢9
(WK) = (W + Wy = W) % | 2.832 2.F2/ 7.82Y
APPARENT (G a) AND BULK (Gm) SPECTFIC GRAVITY
Semple or Specimen No. (4] /8 5'.. _s..[
Temperature of water and seil, T, °C z_;.a'c.
Tare + saturated surface-dry soil | & 3¢/ : g
tore .53 %
w |Saturated surface-dry scil B 8,8 I Q
g: (Wire basket + soll) 3z water $.27 é
f Wire bagket in vater —
% Setursted soil in water cl| §.727
 are + ary soil 925 S
Tere .6l
Dry soil Al B.6Y
Correction factor X|.99720
(ax) + (& - C) {Apparent) Ce
(AK) + (B - C) {Bulk) % | 7.834
Femerks . CaNTRACT Mo. 87- C- OIBS
Technician f. B0OT# Camputed byl BOSTH  Checked vy . TONES

2-14 FIGURE 2-7
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CHAPTER 3
Al RFI ELD AND HELI PORT PAVEMENT CONSTRUCTI ON
SUBGRADE, AND PROCESSED AGGREGATES
3-1. Scope., This chapter prescribes nmethods and procedures for the

Contractor Quality Control testing of materialsused in the backfill,
enbanknment, subgrade, subbase, and base courses, etc. for rigid and
flexible airfield and heliport pavenment construction. Refer to
Chapter 2 for testing of other earthwork features such as building
fills and trench backfill

3-2. Tests. Testing and reporting shall be perforned in accordance
with the American Society for Testing and Materials (ASTM Standards
as listed below as specified in Chapters 1 and 2 of this nanual
a. Samnling. ASTM D 75 Sanpl i ng Aggregat es.
b. Sanole ASTM D 2217 Wet Preparation of Soil
Preparation. SanFIes for Particle-Size
Anal ysis and Determ nation

of Soil Constants (Method B).

c. Gradation. ASTM ¢ 117 Materials Finer than No
200 Sieve in M neral
Aggregates by Washi ng.

ASTM C 136 Sieve or Screen Analysis
of Fine and Coarse
Aggregates.

ASTM D 422 Particle-Size
Apparatus B Anal ysis of Soils. (Only
used when hydroneter

ASTM E 11 Wre Coth Sieves for
Testing Purposes.
d. Unit Weisht. ASTMc 29 Unit Weight and Voids in
Aggregate.

3-1
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e. Specific ASTM C 127 Specific Gavity and
Cravity. Absorption of Coarse
Aggregate.
ASTM D 854 Specific Gavity of Soils.
f. Atterberg ASTM D 4318 Liquid Limit, Plastic
Linmts. Limt, and Plasticity
(Procedure B) | ndex of Soils.
g. Misture ASTM D 2216 Laboratory Determ nation
Cont ent . of Mdisture Content of Soil.
h. Moisture- ASTM D 1557 Moi sture-Density Relations
Density of Soils and Soil-Aggregate
Relationship. Mxture Using 10-1b
Rammer and 18-in Drop
(Methods B, or D).
EM 1110-2-1906 Moisture-Density Relations
Appendix VI A of Soil Using a 12-inch
Di aneter Mol d.
ASTM D 4253% Maxi mum | ndex Density of
Soils using a Vibratory
Tabl e.
1. Field ASTM D 1556**  Density of 8oil in Pl ace
Density. by the Sand-Cone Met hod.
j. Wear Test. AsST™M C 131 Resi stance to Degradation
of Snall-Size Coarse
Aggregate by Abrasion and
inpact in the Los Angeles
Machi ne.
k. Materials ASTM D 2487 Cassification of Soils
Classification. for Engineering Purposes.

*Vibratory table shall be used for cohesionless materials for which a
wel | -defined noisture-density relationship cannot be obtained using
ASTM D 1557.
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**The field density test shall be perforned in accordance with the
Standard Method of Test for Density of Soil in Place, by the sand-
Cone Met hod, ASTM D 1556, except that in each test the V\Bi?ht of the
di sturbed sanple representing the full depth of l|ayer shall be not

| ess than 10 pounds for fine-grained or sandy materials and 12 pounds
for gravelly materials using a scale for weighing of sufficient
capacity sensitive to 0.01 pounds. Al field density sanples shall
be oven-dried in accordance with ASTM D 1556.

3-3 sSampling and Testina of Fill, Enbanknent. Subarade. Subbase, and

Base Course Materials, etc. The sanpling and testing shall be in
accordance with the standard procedures referred to in this manual.
The m ni mum nunber of tests required is shown in Table 3-1I.

Table 3-1. Type of Tests and Frequency.

A, SURFACE PREPARATION AND FILL

TEST FREQUENCY
1. Field Density w Misture 1. Two per lift for each
Cont ent . increnent or fraction of

2,500 s.y. placed during
each 8-hour shift.

2. Gadation w/Atterberg Limts 2. One per 5 field density
(from Conpacted Material)* tests.

3. Lab Misture-Density 3. One per 5 field

Rel ati onship w Gradati on, density tests (with not
At'cerberg Limts, Specific | ess than one per type of
Gavity, and Cassification material) for the first
(from Bulk Sanple) 25 field density tests.

Thereafter, one additional
test for each change in

mat eri al s.
B. SUBGRADE, SUBBASE, AND BASE COURSES**
TEST FREQUENCY
1. Field Density w Misture I. Two per Tift for each

i ncrenent or fraction of
1,500 s.y. placed during
each 8-hour shift.

2. Gadation w Atterberg Limts 2. Two per five field
(From Conpacted Material)* density tests.

3-3
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3. Lab Moisture-Density 3. One per 5 field

Rel ati onship w G adati on, density tests (with not
Atterberg Limts, Specific | ess than one per type of
Gravity, and dassification material) for the first
(from Bulk Sanple) 25 field density tests.

Thereafter, one additional
test for each change in
materi al .

*Conpacted Sanple taken adjacent to field density test site.

**| ncludes other inported aggregates, such as select granular
material, filter, or drainage materials.

Not. e: Unl ess otherw se specified, refer to Chapter 2 regarding
testing requirenents for backfill of culverts and utility trenches.

In addition to the mnimum testing program above, representative
san‘r)l es of subgrade, subbase, base, and all other earthwork materials
shal| be sanpled by the Contractor (prior to conpaction) for the
first two and every tenth field densiti/) tests and submtted to the
CGovernment for testing. Sanples shall be taken under direction of the
Contractor's Quality Control representative. Bag sanples for this
purpose shall be shipped within 24 hours by the Contractor at the
Contractor's expense to the Sacranmento District Laboratory, Corps of
Engi neers, 2021 Jefferson Boul evard, West Sacranento, California
95691. Wi ght of these sanples shall be mnimum 100 pounds for
material containing less than 10% plus No. 4 naterial, 150 pounds for
material containing nore than 10% plus No. 4 material, or 750 pounds
for material containing nore than 30% plus 3/4 inch naterial.

3-4. Production Control Testing of Subbase and Base Course
Materials. Sanples of the material shall be tested as specified, and
test reports submtted at |east 30 days prior to starting placenent
OEerations. These sanples shall be representative and obtained at
the source, from trucks, stockpiles, belts, hoppers, or other

desi gnated | ocations. The m ni num nunber of tests required during
production shall be two gradation tests daily. Ot her specified tests
shal| be made whenever a change of materials occurs.

3-5. Conpi | ation of Test Data for Submittal of Test Results. The
followng test results shall be submtted concurrently:

3-4
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a. Moisture-Density Determnations, (Ficqure 2-1). This form
Is for use in determning the optimum noisture and nmaxi num unit
wei ght (density of soils and processed aggregate). The curve shal
be plotted based on a mninmum of four conpaction test specinens. In
additions, the zero-air-voids curve shall be plotted using specific
gravity data obtained. Cassification of sanple shall be in
accordance with ASTM D 2487. The Resident Contracting Oficer may
require, at no additional cost to the Government, single-point checks
of noisture-density relations (ASTM D 1557, dry of optimm noisture),
if it is evident through Quality Assurance testiqg that the Quality
Control testing is not being adequately controlled wth respect to
the precision requirements of ASTM D 1557, paragraph 9.

bh. Field Densitvy Test (Sand Cone), (Fiqure 2-2). This test
formis used to determ ne the degree of conpaction. This sheet can
al so be used for recording noisture content of fill in borrow
material or as placed.

¢. Field Densitv Test (Nuclear Method), (Figqure 2-3). This
test formis used to determne the degree of conpaction when using
t he Nucl ear Met hod.

d. Gadation Sheets, (Figures 2-4 and 2-51. These fornms are
used to record the results of gradation tests of all materials.
Figure 2-4 shows a typical exanple in which gradation tests were
performed in accordance with ASTM Standards C 136 and C 117. Resul ts
fromthese tests shall be tabulated as shown in Figure 2-4.

e. Atterbers Linmts Determination, (Fiqure 2-6). This formis
used to conpute liquid limt, plastic limt, and plasticity index.

f. Specific Gravitv Tests. (Fiqure Z-7). This formis used to
compute specific gravity of soils, aggregate, and stone.
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CHAPTER 4

Bl TUM NOUS MATERI AL AND Bl TUM NOUS- AGGREGATE MIXTURES

4-1. Scope. This chapter prescribes methods and procedures for
the Contractor Quality Control testing of bitum nous m xtures
used for the construction of streets, roads, parking area
pavenents, and unless otherw se specified, for the construction
of airfield and heliport pavements.

4-2.. Teghs. Testing and reporting shall be perfornmed in
accordance with Anerican Society for Testing Miterials (ASTM
Standards as |isted herein.

4-3. Mx Desian Submttals. Certain features on projects which
i nvol ve conparatively small quantities of bitumnous mxture
(less #an 6 tons) may be excluded from testing requirenments
l'isted hereinafter, provided the naterial is delivered from a
plant with a history of consistently producing bitum nous

m xtures which conform to contract requirenents. The Contracting
Oficer's representative reserves the right to request certified
test data to ensure that materials produced fromthe plant wll
conformto the contract requirenents. On projects requiring nore
than 6 tons the Contractor shall submt the mnimumitenms in Table
4-1, Al. at least 30 days prior to bitum nous material placenent.

4-4. Mnimum Test Recruirenents. For placement, the mninum
nunber of each tgpe of production test and each type of control
test are listed below. These frequencies of testing nmay be
increased by the Contracting Oficer to naintain adequate control
of the bitum nous mx, plant production, and placenent
operations.

Table 4-1. Contractor's Mterials Submttal & Quality
Control  Testing.

A. SUBM TTALS AND TEST SAMPLE SUBM TTALS

[ TEM REQUI REMENT
1. Mx Design* 1. Test results and
(prior to placenment) material sources 30 days

(mninum in advance of
Baw ng. These data shall
e presented with respect

4-|
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A SUBM TTALS AND TEST SAMPLE SUBM TTALS

| TEM REQUI REMENT

1. Cont. to asphalt cenment content
in tabulated form as well
as in graphical form and
shall include curves for
unit weight, percent voids
of total mx, percent voids
filled, and stability; the
optimum oil content shall be
i ndi cated, unless otherw se
specified.

2. Hot Mx Sanple 2. Two 70-pound (m ninmum

(during  placenent) sanpl es shall be obtained
from the belt or transport
truck. One shall be
obtai ned at the beginning
of each 8-hour shift and
one at md-shift. Each
70-pound sanple shall be
split in half. The two
hal f-sanples (from
begi nning and m d-shift
shall be | abel ed packe
separately and then
submtted for QA testing
to the Sacramento District
Laboratory within 24 hours
of sanpling. Retain
remai ning two half-sanples
for QC testing.

3. Aggregate Sanple** . Two 50- foound (m nimu

(during  placenent) san'pl es shall be obtaine
fromthe hot bins. One
shall be collected at the
begi nning of each 8-hour
shift and one at mid-
shift. Each 50-pound
sanple shall be split in

4-2
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A. SUBM TTALS AND TEST SAMPLE SUBM TTALS

| TEM

REQUI REMENT

3. Cont.

4, Bitum nous Material
Sanpl e (during placenent)

5. Core Specinens
(4" dianmeter mn.)
(after each day's placenent)

4-3

hal f. The two hal f-sanples
(from the beginning and

m d-shift) shall be packed
separately and submitted to
the Sacramento District
Laboratory within 24 hours
of obtaining. Retain

remai ning two hal f-sanples
for QC testing.

4, Qbtain one quart of
bi tum nous naterial and
refinery certification of
conpliance and submt to
Sacramento District
Laboratory with first hot
mx sanmple. Repeat
anytime bitum nous
material source changes.

5. (Obtain 1 set of 5
cores per each hot mx
sanpl e obtained (if
possible, 2 cores from
centerline of joints).
Nunber cores and note

| ocati ons obtained on ag-
buil't draw ngs. From each
set, 2 cores shall be sub-
mtted Sacramento District
to the Laboratory,
(Preferably 1 core from
joint). Retai n remaining
cores for QC testing.
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QUALI TY CONTROL TESTI NG

[ TEM

REQUI REMENTS

1. Bi tum nous Material .

2. Aggregate.

3. Hot Mx Sanple*

4,  Core Specinens

5. Snoot hness Testi ng.

4-4

1. None.

2. On each of the split
sanpl es of aggregates
retained by the Contrac-
tor, a sieve analysis and
specific gravity test
shal | be perforned.

3. On each of the split
sanples retained by the
Contractor, the Contractor
shall determne the

bi tunen content and per-
form a conplete Marshall
Met hod test, (including
stability, flow, unit-

wei ght, percent voids of
total mx and percent

voids filled with bitunen).
On every 10th sanple the
Contractor shall perform a
retai ned-stability test.

4.  For each core specinen
retained by the Contractor
the relative conpaction
and bitunen content shall
be determ ned. The t hick-
ness of the cores shall be
nmeasured and recorded.

5. Shall be perfornmed by
the Contractor as required
by the contract docunents.
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Tabl e Ref erence Test Procedures
REFERENCE TEST PROCEDURE

ASTM D 1559 Test for Resistance to Plastic flow of
Bi tum nous M xtures using Marshall
Apparatus (mechanical agitators in the
hot water baths, in addition to the other
equi pment, shall be required). When
reourred by contract specifications, para
3.5 of ASTM D 1559 shall be changed to
require 75 blows (high density
pavements). Mechanical hammer may be
used when properly calibrated against
standard manual hanmer.

ASTM D 2726 Standard Test Method for Bulk Specific
Gavity of Conpacted Bitum nous M xtures.

ASTM D 2172 Standard Test Method for Quantitative
Extraction of Bitumen from Bitum nous
Paving M xtures, Method A or B.

ASTM C 131 Resi stance to Degradation of Small-Size
Coarse Aggregate by Abrasion and | npact
in the Los Angel es Machi ne.

ASTM C 136 Standard Test Method for Sieve or Screen
Anal ysis of Fine and Coarse -Aggregates.

ASTM C 2041 Theoretical Mxinum Specific Gavity of
Bi t um nous Paving M xtures.

ASTM C 183 Density of Hydraulic Cenent.

ASTM C 188 Sanpling and Acceptance of Hydraulic
Cement .

ASTMCS88 Soundness of Aggregates by Use of Sodium
Sul fate or Magnesium Sul fate.

ASTMD75 Sanmpl i ng Aggregates, Practice.

ASTM D 140 Sanpling Bitum nous Materials.

ASTM D 946 Penetration-Gaded Asphalt Cenent for Use

in Pavenent Construction.
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4-5. gample Transmttal. Sanples of asphalt, aggregates, cores, and
hot m xes (noted in Table 4-1) shall be delivered to the Sacranento
District Laboratory, Corps of Engineers, 2021 Jefferson Boul evard,
West Sacramento, California 95691. These sanples shall be taken
under the direction of the Contractor's Quality Control representa-
tive and shall be shipped prepaid in suitable containers by the
Contractor at the Contractor's expense. Testing of these sanples in
the Sacranmento District Laboratory will be performed by the
Governnent at no cost to the Contractor

4-6. Commi |l ation of Test Data for Submittal of Test Results.

a. Dbaily Plant and Laboratorv Repert - Bitum nous Pavenment
(Figqure 4-1). This formis used to record the data fromthe tests
performed on asphaltic concrete mx sanples taken prior to placenent
on grade and from cored sanples taken from the conpacted pavenent.
Al data shall be recorded in appropriate spaces and col ums
according to the exanples given.

b. Extraction Test = Hot M X Asphaltic Concrete, (Figure 4-2).
The test data for asphalt extraction shall be recorded on this form

c. Ausreaate Grading Chart, (Fiqure 4-3) The aggregate
?radings of hot bin sanples and the extraction tests and specific

imts shall be recorded on this form

d. Sieve Analvsis, (Ficrure 4-4). The grading data from the
hot bin sanples shall be recorded on this form

e. Marshall Method - Convutation of Pronerties of Asphalt
M xture, (Ficgure 4-5). This work sheet formis used in recording
Marshal | test data and for recording field density data.

f.  Theoretical Maxinum Specific Gravitv. (Ficrure 4-6). This
form shall be used to record test data for theoretical maxinum
specific gravity.

g. Bitum nous M X Desian = Aggregate Blending, (Figure 4-7).

This formis to be used for conputations for conbined gradings of
aggregate for bitum nous m x design.
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*The theoretical maxi mum specific gravity of paving m xtures shall be
determ ned in accordance with ASTM D 2041 (standard procedure). \Wen
determ ning Marshall properties on hot mx sanples, neasure the

maxi mum specific gravity in triplicate and average. Wen determ ning
Marshal | properties for mx design purposes, neasure the maxi mum
specific gravity in triplicate for each design curve point and
average or determ ne the maximum specific gravity in triplicate on
the projected optinum and calculate the specific gravity of the

remai ning points in accordance with the Asphalt Institute Manual MS-
2, Chapter VI paragraph 6.07 (May 1984, or nost recent edition).

**For batch plants not utilizing hot bins, individual bin sanples
shall be obtained fromthe cold feed bins. If it is determ ned by
the Contracting O ficer's representative that representative sanples
cannot be readily obtained from the individual cold feed bins,

representative sanples shall be obtained from the conbined cold feed
conveyor.
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DAILY PLANT AND LABORATORY REPORT BITUMINOUS PAVEMENT
PROJECT SKRo AA7THER AFE CONT. N0, DATE
ALTER., MECH. SY¥.
LEL1ANCE ENTERARISE 87-c- o/85 J rfmc g7
TIME OR SHIFT o0%io VAR A=
SAMPLE NO. SPEC. A=l ~7/
AGG. TEMP, 275-225 _2s0 F/0
ASPHALT TEMP, 280 -225 00 2020
D! SCHARGE TEMP, 276325 2/0 7208
ROLL ING TEMP,
UNIT WT, PCF /So.v VAV A2
STABILITY # L00 2/20 29 9Y
FLOW - 70 7Y VA 4
VOIDS TOTAL MixX 2-C s 3 £8
VOI105 FILLED W/ASPHALT 25-8¢5 2Y. 7 25 Y
ASPHALT (EXTRACTED) -7 6.7 _ &5
GRADATION OF 72 lo© /oo /00
AGGREGATE g 18Y- 94 9/ Y
PERCENT PASSING oo % f,"’;__z:; Z.;”
N 6 = 7 v 7.
N, fo - ) Jo
v, o [23-3/ 2Y 2Y
N, Joo (13- 2/ yL'i /32
N 200 | Y-Q 7 } A Y £
GRADATION OF 175 /00 % /00
HOT BINS ia 8Y-9¢ 9/
PERCENT PASSING |MO- ¢ &62-73 bb 7/
-] y¥7-53 So Y49
NC. /6 -~ 74 v 24
NO. 20 - 372 J3
NO. (o | 23-37 27 29
N, Joo | 422l /2 ¥
No. 200 y-8 [ 7
DATA FROM PAVEMENT CORES
SAMPLE NO. A-1=1 A=~ Ap-1=-3T P-/~7 ~/-Z Al= 3T
DATE PAVEMENT PLACED 3-3-87|3-3-673-3-87| 3-32-87 I-2-87 J-3-87
THI CKNESS ( LNCHES) T~ 2* /%" /3 /78" V&2
UNIT WL PCF /¥3.0 | /1YY /Y7.€ /v6.8 29Y.3 /Y.
REL. DENS. s / 9581 49C4& 97.0 5. 5.3
Vo105
VO!DS FILLED W/ASPHALT
BATCH PROPORTIONS
BIN NO. 1 25725 Ky Xy TYPE OF PLANT m - gcg ) 55(& oAKs 1
BIN NO. 2 7790 22. Y | ToNs PLACED THIS DATE 527
2N No. 3 775 /8.7 | GRADE OF AspraLT AL Yooo SHELL Ol '
BIN NO, 4 REMARKS AMEBIENT £ 20
ASPHAL T J20 .Y _ )
TOTAL Soo00 100.0 ACCESS D StA Y+ 7€
SUBCowTRACTOR :  DELTA FAVING  Co.
simeo ey /2 M KD

PREJECT ENGINEER

FIGURE 4-1
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r TESTED BY
CORPS OF ENGINEERS
EXTRACTION TEST
HOT MIX ASPHALTIC CONCRETE _WALLEY ENG
LABORATORY -
PROJECT ALTM. LAB NO CATE
SPo- mATHER AER(HEch s¢c)| 81-c- 0185 | 3 moe 87
LOCATION OF SAMPLE FIELD NO TESTED BY
ACcESS £D. STA. Y475 A-1 = T._Boor¥
UNIT WEIGHT
A. _WEIGHT IN_AIR C. LOSS IN WEIGHT
lp. WEIGHT [N WATER D. UNIT WEIGHT {A/C)
ASPHALT CONTENT
A. WT. BEFORE EXTRACTION /06Y F. VOL. IK ML OF BITUMEN SOL. 100
B. WT. AFTER EXTRACTION 993 6. WT. OF ASH/100 ML 0.5
F x G
C. WT. OF FILTER AND AGG. 38 H. TOTAL WT. OF ASMH ' 100 YA
B. INITIAL WY. OF FILTER 26 I. TOTAL WT. EXTRACTED AGe. (B+E+H) G966
100 (A - B - EJ - FG
E. WT. OF AGG. RETAINED (C-D) Z J. PER CENT ASERALT A 6.3%9

GRADIKG OF AGGREGAT

bRy WElGHT oF samPLE Berore TesT (1)_F T s,
SIEVE SIZE WEIGHT RETAINED CUMULATIVE \%RE?ED ULATIVE PER CENT RETAINEDPER CERT PASSIH‘G
3y " F ™
5<;h ‘E! o o /00.0
Y% &/ 6.1 1929
Ao. 272 27.3 72.7
g ' Y98 $9.0 So.0
Jo 697 70.0 0.0
So 7579 26.3 23.7
/fo© ' 87/ 82.5 /28
209 720 7.5 7.5
/an 75 J00.0

REMARKS %
/00 ( A-g - E)

ASAHALT  wi1THoWT ASH CalS/DERED
/o0 (/"6‘/’ 793 -2 ) €922 - ¢ v8

/06Y loéY

SUBMITTED BY: Signature)

TECHNICAN (Signature) COMPUTED BY, Signature)

4-9 FIGURE 4-2
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SIEVE ANALYSIS

soeno: §7= DI85

SEo- FMATHER
PROJECT: ALTER. HecH SYs) PATE 3 MAR 87

DRY GRADATION

sampLE NO. By #3 samPLE NO. B/a) #2
U_S. STAND.| WEIGHT % % U.S. STAND. | WEIGHT % %
SIEVE NO. | RETAINED | RETAINED |  PASS SIEVE NO. |RETAINED |RETAINED| PASS
3/4 3/4
1/2 o o 105.O 1/2 o (2] /00.0
3/8 7.5 ¥87 5/3 3/8 /e | .2 99.8
NO. 4 /Y.38 9z.8 2.2 NO. 4 39/.5 | 52 v )
nvo.s 19533 | 989 | L/ No-8 19028 | Fo.l | 29
NO. 15 27 LA NO. 16 - -
NO. 30 no. 30 | 78B.1 77.% 2.8
NO. 50 NO.SO 1 770.6 | 498.8 | /. Z
NO. 100 No. 100 | 273.7 99 z
NO. 200 NO. 200 6.3
—200 7// -200
TotaL | /5.50 VS ) orar_|780.0 /////////

WEIGHT ORIGINAL SAMPLE

WEIGHT ORIGINAL SAMPLE

WASHED GRADATION

L ©

USE "T" TO CALCULATE PERCENTAGES

saMPLE NO. B/N 4] SAMPL
U.S.STANDJ WEIGHT % % TANS WEIGHT % %
SIEVE NO.| RETAINED | RETAINED Ess NO. | RETAINED|RETAINED] PASS
3/4 3/4
/2 1/2
3/8 (@) o Joo.0 3/8
NO. 4 1.8 .7 74.3 NO. 4
no.s | Y98 {7 88.6 | nos
NO. 16 o - - NO. 16
no.0 | /8Y.8 | Y62 | 538 NO. 30
no.so |223.6 | §5.9 | YY/ NO. 50
NO. 100 |BOY. &f 26. 1 2,3 q NO. 100
NO.200 1342.8 0.7 NO. 200
~200 (T) 27.2 ? 3 -200 {T)
_TOTAL [Y00. O TOTAL L //
{A) WEIGHT ORIGINAL SAMPL.I-:_’/_____ GM || (A) WEIGHT ORIGINAL SAMPLE
(B] WEIGHT AFTER WASHED GM | (B) WEIGHT AFTER wasaso_________sm
(C) WASH LOSS (A - B) GM | (C) WASH LOSS (A - B) GM
{5) =200 FROM SIEVING A GM || (S)-200 FROM SIEVING GM
{T) TOTAL =200 C + 5 __ 272 % GM || (T) TOTAL =200 C ¢ & GM

USE "T" TO CALCULATE PERCENTAGES

TESTED BY: JJ. BODTH

COMPUTED BY:J: MH

CHECKED BY: 1), JowES

4-11
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MARSHALL METHOD - COMPUTATION OF PROPERTIES OF ASPHALT MIXTURES

DATE OF COMPUTATION

JOB NUMBER PROJECT DEICRIPTION OF BLEND
WEIGHT (Grame) SPECIFIC GRAVITY= b wosam . | . VOIDS (Percen) .| STABILITY (Pounde}
ASPHALY | THICK- AC ) FLOW
seeciMent cement | wess VoL umE meo. | BY voLusE | roras rora X con.  |umiTs OF
(Percont) | (Inches) | ' AR | 1N WATER ACTUAL mzro (Percent) MIX FLLEe s scurn] AU 2 ] venren | V100N
[ & L] [ I & 1 m n
(d) (b x g) mw (i N
d - h4 {00- 100 x 62.4) . i H
(- e 7] GpGr.ol AO) || }_ | i

COMPUTED BY

* From conversion table

CHECKED BY

e
DD %1218

~

PRAEVIOUS EDITION OF THIS FORM 13 OBJOLETE.

THIE PUBLICATION IS A COURTERY QUICK
GOPY FROM TNE BALTINOAR ARNY PUBLICATIONE

CENTER TO MEEY YOUR NERDE WNILE WE ARK
REPLENISNHNG OUR REQULAR BTOCK.
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MAXIMUM THEORETICAL SPECIFIC GRAVITY
ASPHALT CONTENT
ASTM D 2041
METHOD C

CONTRACT NUMBER: 87- C- o785
DATE SAMPLED: 3 /A24KcH 87

DATE TESTED: 3 Ald4€cH 87

PROJECT: MATHER AFB - ALTEE. Mecs SY5.

A = Dry Weight of Sample (g)
D = Weight of Pycnometer + Water (77°F) (g)
E = Weight of Pycnometer + Sample + Water (g)
5 = SSD Weight of Sample (g) - Substitute for 'A' in Denominator of
Equation if Dry Back Method is Used
A
SG=A+D-E
[ -]
OIL CONTENT £ & Water Temp (°F) 77
A= /8Y6. S E= _3676.
D = 2725 . 8 S = _(£/ 3
SG = _2.552 *SG (Corr for Temp) = 2.8 ¢

OIL CONTENT ' Wat %(OF)
A= % Qé -
D=
SG = G (Corr for Temp)

OIL CONTENT Water Temp (°F)

s S
b= ‘%5___ S =
5G = *SG (Corr for Temp) =

OIL CONTENT Water Temp (°F)
A= E =
D = s =
S6 = *SG (Corr for Temp) =

4-13 FIGURE 4-6
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CHAPTER 5
CONCRETE
5-1. Scope. This chapter prescribes nmethods and procedures for

the Contractor Quality Control testing of concrete materials used
in the construction of buildings and other facilities and will be
prescribed in the contract documents for the respective projects.

5-2. Mx__ Desians. For projects involving 1,200 cubic yards or
nmore of concrete, a job mx design shall be nmade for each class
of concrete, unless otherw se specified. For projects involving
| ess than 1,200 cubic yards, an established plant mx design nay
be used, for each class of concrete, provided it neets al
specified requirenents.

5-3. Excepted Features. Certain features which involve snall
quantities of concrete (10 cubic yards or less) may be excluded from
the testing requirenents shown in Table 5-1, provided the materia
delivered Is from a plant consistently producing concrete which
conforns to the requirements of the contract documents. The
Contracting O ficer's representative reserves the right to request
supporting test data reports in evidence of plant and materials
conformance with the aforenentioned docunents. Sone typical excepted
project features are nonstructural concrete curbs and gutters,

si dewal ks, duct backfill, thrust and anchor bl ocks, pole anchorage,

| ean concrete backfills, and manhol e works. Project features such as
isolated, continuous, and strip footings for the wall and col ums,
piles and pile caps, exterior vehicular slabs, interior on-grade
floor slabs, and simlar structurally related building features are
not to be considered excluded itens regardl ess of the quantities of
concrete required.

5-4.,  Mnimum Test Reouirenents. A mninmm nunmber of production
and control tests are listed below The frequency of testing may
be increased or decreased as directed by the Contracting Oficer
to maintain adequate control of the concrete mx, plant
productions, and placenent operations.

5-1
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Table 5-1. Test Requirenents.

| TEM REQUI REMENT
1. Concrete Mx Design 1. Mx design for each class
of concrete shall include

all of the follow ng data:

(a) Weights and
volunes of all materials.

(b) Wwater-cenent
ratio by weight.

(c) 7 and 28-day
conpressive strengths.

(d) Air Content.

(e) Slunp.

(f) Unit weight (also
28- day air-drK unit wei ght
for |ightweight concrete).

(g) For class P
concrete, flexural beam
strength testsfor 7, 28,
and 90 days, as specified.

(h}) Certified test
reports of aggregate
conpliance with ASTM C 33
(ASTM C 330 for |ightweight
aggregate) or other
specified standards.

(i) Certification of
adm xture conpliance wth
the requirements as stated
in the contract docunents.
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ITEM

REQUI REMENT

1.

2.
Uni t

of

3.

Cont .

Slunp

, Entrained Ar,

Wei ght (Li ght wei ght
Concrete Only), Tenperature

M x

Test

Cylinders

5-3

Certified test
reports for cenent and
pozzol an, acconpani ed by
M1l Test Reports from a

lant with a record of
i gh quality production for
the past 3 years.

2. Three per day per g-hr
shift as mninum and
whenever there is a

change in ConS|stenc% of
concrete. Sanples shall

be taken at the point of

di scharge as stated b%
ASTM C 172, unl ess other-
wi se specified. Sanples
shal | be taken at the

begi nni ng, mdpoint, and
end of each daily place-
ment of each concrete used.

3. One set of three
cylinders shall be made
for each increment or
fraction of 150 c.y.

pl aced during each 8-hour
shift. For |ightweight
concrete, a mninum of one
set of four cylinders

shal| be taken. One
cylinder shall be used to
determ ne 28-day air-dry
unit weight. If the

consi stency of the
concrete (as neasured by
the slunp test) exceeds
the maxi mum sl unp obtained
in the design mx or by
the contract requirenents,
then one additional set of
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| TEM REQUI REMENT

3. Cont. represent any deficient
concrete already delivered
to the forms. Any
remai ning concrete at the
site exceeding the slunp
stated above shall be
renoved fromthe site at
no additional cost to
the Governnment. All
subsequent batches shall
be tested for slunp until
the necessary adjustnents
have been nmade to ensure
that concrete delivered to
the fornms does not exceed
t he maxi mum sl unp.

4, Test Beans 4.  For flexural concrete,
one set of four beans shall
be made for each increnent
or fraction of 300 e.y.
pl aced during each 8-hour
shift. Addi tional sets may
be required when concrete
slump or mx proportions
are adjusted. Additional
sets will be required when
the concrete slump is
excessive as stated in
[tem 3 above, or when m X
proportions are adjusted.

5. Plant and Mxing 5. Contractor conpliance
Equi pnent Conpl i ance Tests with ASTM C 94 "Standard
and Materials Tests at Plant Speci fications for Ready
x Concrete", wth

docunment ati on, reports,

or certification of

conpl i ance upon request

by the Contracting O ficer.

*Where punping is approved sanples for slunp test shall be obtained
prior to entering the punp.
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5-5. Adm xtures. Except where authorized by the specifications, any
adm xture other than an air-entraining agent is not to be used in
concrete w thout prior aPprovaI of the Contracting Oficer. The

adm xture type proposed for use will be thoroughly investigated in

| aboratory tests of concrete nade with the cement and aggregate
proposed for use on the project. Mninum test requirenments wll

I nclude the effect of the admi xture on strength of concrete at an age
of 28 days and may include strength test of up to 90 days, as well as
on such other properties as nay be necessary to denonstrate that
there will beno adverse effect on the concrete. Conti nued use of
any approved adm xture other than entrained air will be based on
satisfactory control of the concrete under all conditions in the
field.

5-6. Methods of Curing. Several different nethods of curing

are suitable, and the Contractor is given the option of selecting a
preferred method in accordance with ACI requirenents, unless

ot herwi se specified. However, any curing nethod that has proved
unsati sfactory in a particular geographic area will not be permtted
for projects in that area. Al materials and equi pnent necessary for
curing and protecting the concrete nust be available on the job
before concrete placenent is started, and no delays in starting the
curing will be tolerated. Curing procedures will include provisions
for attaining proper noisture and tenperature conditions in the
concrete. Experience has indicated that evaporation shrinkage
cracking can be controlled by noist curing of the concrete under wet

covers for a mninum of 24 hours after placement. To prevent
excessive heat |oss and pronote hydration, it is inportant that the
covers extend over the fornms as well as the concrete surface. Fog-

sprayi ng equi pnment should direct a very fine mst of water onto the
concrete surface until curing under wet covers can be started.

During cold weather, other approved nethods of curing providing
adequate protection against rapid heat loss from the concrete shal

be used during the early hardening peri od. Precautions shall also be
taken at the end of the curing period to avoid rapid cooling of the
concrete and the resulting devel opnent of undesired stresses.

5-7. Procedures for Sampling and Testing.

a. Testing and reporting shall be performed in accordance wth
the American Society for Testing and Materials (ASTM Standards as
follows: Sampling Fresh Concrete', ASTM C 172; Slunp of Portland
Cenment Concrete, ASTM C 143; Ar Content of Freshly- M xed Concrete
by Pressure Method, ASTM C 231 (for I|ightweight concrete use
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volumetric method, ASTM C 173); and Unit Weight, Yield, and Ar
Content (Gavimetric) of Concrete, ASTM C 138, with the exception
that a 0.25 cubic-foot container, such as the |lower part of an air
nmeter, may be used in place of the 0.50 cubic-foot capacity specified
for concrete with coarse aggregates up to 1-1/2 inch naxi num size.

b. The m ni num nunber of cylinder specinens shall be three per
set (one for 7-day and two for 28-day conpressive strength tests).
For |ightweight concrete, one additional cylinder specimen shall be
taken to test for 28-day air-dry unit weight. Additional specinen
shall be made if required to establish strengths for form stripping
or other purposes. Concrete sanples shall be secured in conformance
with Standard Method of Sanpling Fresh Concrete, ASTM C 172, and test
speci nens fabricated and cured In accordance with Standard Method of
Maki ng and Curing Concrete Conpression Test Specinmens in the Field,
ASTM ¢ 31. Cylinders shall be tested in accordance with Standard
Test Method for Conpressive Strength of Ml ded Concrete | i nders,
ASTM C 39. Unit weight shall be tested in accordance with Standard
Test Method for unit weight for Structural Lightweight Concrete, ASTM
C 567.

c. Use of plastic nolds, in lieu of other approved nolds, wll
be based upon the follow ng:

(1) Prior approval as to type, dinensions, and other
properties shall be required.

(2) Plastic molds will not be reused.
d. Field adjustnment of approved water-cenment ratios.

(1) Addition of water to the plastic concrete at the job
site will not beperntted, except when directed by the Contractor's
Quality Control representative with the approval of the Contracting
Oficer's representative.

(2) Adjustment of the concrete mx at the job site
w |l be cause for rejection in the absence of conpliance with the
above provi sion.

(3) Adjustnments, if required, will be nade by the supplier
at the point of mxing and the water-cenent ratio of the concrete
delivered to the project shall not exceed that ratio which has been
previously submtted and approved.
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e. Unless otherw se specified, the m ninmum nunber of beans
shal | be four per set and shall be tested for flexural strength
in pairs at 7 and 28 days. Additional beans shall be nmade, If
required, to establish strengths after changes in mx proportions
are made. Concrete sanples shall be secured in conformance wth
Standard Method of Sanpling Fresh Concrete, ASTM C 172 and test
speci nens shall be fabricated and cured in accordance with
Standard Method for Making and Curing Concrete Test Specinens in
the Field, ASTM C 31. Beans shall be tested in accordance wth
Standard Method of Test for Flexural Strength of Concrete, ASTM C
78.

f. The coarse and fine aggregates shall betested weekly at
the plant for gradation and the anount of surface noisture of the
fine and coarse aggregate shall be determ ned prior to batching.
Additional gradation and noisture testing may be required by the
Contracting Oficer at no additional cost to the Governnent, if it is
evident that there is excessive variation in the consistency of the
concrete delivered to the project site. The procedure outlined in
Standard Method of Testing for Sieve or Screen Analysis of Fine and
Coarse Aggregates, ASTM C 136, and Standard Method of Test for
Materials Finer Than No. 200 Sieve in Mneral Aggregates by Washi ng,
ASTM C 117 shall be followed for gradation test. Moi sture tests are
to be performed in accordance with the Standard Method of Test for
Total Hoisture Content of Aggregate, ASTM : C 566. Qt her et hods
such as the use of a graduated volumetric flask may be used, provided
accurate noisture contents based on saturated-surface-dry conditions

are obtained.

Evaluation of the Contractor's mxers and concrete
handling equi pment shall be made periodically throughout the
construction period to ensure that no concrete of marginal quality
due to segregation is being placed in any structure. The conpliance
tests which provides the test data for this evaluation is described
in the specification for Ready M xed Concrete, ASTM C 94.

h. In addition to the mninmum testing program above, for
large projects only (greater than 1200 c.y.), sanples consisting
of 15 pounds of fine aggregate, 25 pounds of 3/4" x #4 coarse
aggregate, and 35 pounds of 1-1/2" x 3/4™ coarse aggregate used
in concrete mx shall be delivered only_upon_reouest to
Sacramento District Laboratory, Corps of Engineer, 2021 Jefferson
Boul evard, West Sacramento, California 95691. These sanples
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shal | be taken under the direction of the Contractor's Quality
Control representative and shall be shipped prepaid in suitable
containers by the Contractor at the Contractor's expense.

Testing of these sanples will be performed by the CGovernnent at

no cost to the Contractor.

5- 8. Compilation of Test Data for Submttal of Test Results.

a. Concrete Field Control, {(Fiegure 5-1). This formis to
be used for reporting results of concrete tests perfornmed on
concrete during the placenent.

b. Concrete Test Specimens, (Figure 5-2). This form shall
be used when submitting conpressive and flexural test results.

It shall be conpleted showing the required information including
the batch weights of cenment, water, and the fine and coarse
aggregate as corrected for surface noisture and the mx design
wei ghts per cubic yards in addition to other pertinent tests
noted in Table 5-1. The result of each strength test shall be

submtted for each age interval

C. Sand Test (Fiqure 5=-3), and Adqeregate G adina, (Fiqure

5=4). The results shall be conputed and plotted on the
appropriate form
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~ CONCRETE COHTROL DATA

PROJECT NAME

SRo—- MATHER AF8 - ALTEE. MECH. Sy,

CONTRACTT NO.

81 - cC- 0185'

CONCRETE PRODUCER

SC. READY MIX Co.

BATClU PLANT LOCAT ION

SACRAHENTO € CAPITOL, SAC,

SPECIMEN TYPE:
-] CYLINDER

[J seam

LOCATION QF PLACEMENT

BurtDing A FrooR SeAg LINE 3.85-5, C-7- // [2-2.4€ €-7-K

BRAND
3557' CEM. Co.

CEMENY TYPE:

HIX NO.

ct - 3000

SK/CU YD

<.8

AIR ENTRAINMENT ADMIXTURE: BRAND

DAREX AEA

AGGREGATE PRODUCER

SAND SOURCE

ROCK SOURCE

Mix ALt A44 Mix ALt Ag4 MIX ALe AGG
STRENCTLII REQUIREMENT BATCIE TLCKEE NU. TRUCK NO. DATE SPECIMENS MULDED
Boac0 _pst T _Z8  vavs 09022 /A /2 Tan /ygg
FIELD MIX DATA
AGG QUANTITIES DESIGH
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CHAPTER 6
MASONRY CONSTRUCTI ON
6-1. Scope This chapter prescribes nmethods and procedures for

Quality Control testing of concrete masonry units, and nortar and
grout used in the construction of buildings and other facilities
Sampling and testing shall be performed by the Contractor in
accordance with the standard procedures referred to in this
manual , unless otherw se specified.

6-2. Test Requirements for Masonrv Unite. The following tests
shall be made by the Contractor on concrete masonry units, at
intervals noted bel ow

a. Drying Shrinkace. A sanple of three units shall be
sel ected at random from units proposed for use and tested for
| i near shrinkage potential in accordance with ASTM C 426.
Sampling and testing of the units shall be done not nore than 6
nmonths nor |ess than 14 days before delivery of materials to the
jobsite. A mninmum of one such set of drying shrinkage tests
shall be made for every 10,000 or |ess nasonry units. Addi ti onal
tests shall be performed when changes are nmade either in the
manuf acturing processes or in materials used in the production of
the masonry units.

b. Absorntion. Misture Content. Commressive Strength, and
Unit Wei oht . Upon delivery of units to the jobsite and weekly
thereafter, a sanple of three units shall be selected at random
from stockpiles and tested for conpliance with ASTM C-90. \Wen
tests indicate that the nasonry units do not neet the
requirenents of ASTM C-90, those units represented by the random
sanpling shall be renoved fromthe project site at no expense to
t he CGovernnent.

Cc. Waiver of Tests. For small projects requiring |ess
than 1,000 nmasonry units, tests may be waived at the discretion
of the Contracting Officer, and acceptance shall be based on
manuf acturer's certified test report.

d. Reporting Test Results. Results of these tests, except
for the conﬁressive strength test, for which Figure 6-1 is
provided, shall be reported as shown in Figure 6-2
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6-3. Test Requirements for Mrtar and Gout. At specified
intervals shown below, the following tests shall be nmade of the
nmortar and grout during masonry construction:

a. Gradation. At weekly intervals, gradation test of the
aggregates used in the nortar and grout shall be performed in
accordance with ASTM C 136. The results of tests shall be
conpiled as shown in Figure 5-3.

b. Ccompressive Strenoth. At weekly intervals, conpressive
strengths of grout and nortar shall be tested in accordance wth
ASTM C 1019 and ASTM C 780 respectively. Three grout sanples (3
1/2" x 3 172" x 7" high speci rren; and three nortar sanples (2" x
4" high cylinder, or 2-inch cube), shall be prepared as
specified. One shall be tested at 7 days and two at 28 days.

The mninum strength shall be so specified in the contract
(Ij:pcurrentes,l and the results of tests shall be reported as shown in
igure 6-1.

6-2
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PROJECT

COMPRESS!VE STRENGTH CONCRETE CYLINDERS

FEATURE

SO - MATHER AFS8

PERIOD COVERED

Z SEFrEMBEL 87

ALTER MECHANICAL SYSTEHS
CON TRACT CYLINDER NUMBER DATE | NGE T MEIGHT TOTAL LOAD UNIT STRENGTH [TESTER S
49" S
CRTAR
87-C-0/85| 0/85-0- 2A $i80 /687 | T8,
28 8953 28857/ o
2c 8970 2856 “
8°x8y (6”8 K_MJ ?—1'
87-c-o/88 0/85-0- 164 166,800 | (Y00 | T8 |
68 /6/,, 000 r 350 "
Yy x- /‘/7',000 /294 o
REMARKS
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TEST DATA ON ABSORPTION AND MOISTURE CONDITION OF MASONRY BLOCKS
TESTED BY DATE SAMPLED DATE TESTED
L. TONES / A4 87 [/ A, 87
PROJECT BeALE AFA CONTRACT NO. BLOCK PRODUCER
/i e TR | 87-¢C-00Y/ Mrr ALe
BLOCK NO. ‘. NDMINAI;'SIZE - PR NQ. AND SHAPE OF CDRES
|/, 2, €3 8“8 °x 76 A-TPE Brock
| ticarecaTs TYPE OF PORTLAND CEMENT ADMIXTURE
LIGHT W/ELGHT 7 RIERLSIDE —
METHOD OF CURING
[X)IN SATURATED STEAM, AT L85 o, anpD _=__ sI GaGE. FOR _ 8 __ HOURS
[_INOT IN STEAM (Describe)
e
WETHOD OF DRYING
BN ouTsIDE AIR [JuNDER ROOF For___& D "
T]IN DRYING KILN FOR HOURS AT °
[]QuICK PRESSURE RELEASE IN AUTOCLAVE \c i‘ WITHBVACUUM
[BEFORE BREAKING, BLOCK APPEARS N |
%{ % | pamp
ABSORPTION AND MOISTU EST N MOISTURE CONDITION TEST (ASTM C-427) /
(ASTM C-140) ST STARTED AT HR.
A B c b AV, REL HUMIDITY OF MONTH OF DELIVERY
RELATIVE HUMIDITY TEMPERATU
BLOCK 1
28./3 |30.3¢Y | /2./8 TiME | NDICATED ACTUAL IN CONT. ROOM
(Mins) 4 % °oF 42
BLOCK 2
28.22 | 30.Y¥/ | s2.22 0 \\
5
BLOCK 3 28_ ,7 30. 36 /Z- zo 10 \\ II
15
A — SAMPLED WEIGHT OF UNIT IN POUNDS -~ \ y 4
B — WET WEIGHT OF UNIT IN POUNDS \
C — SUSPENDED IMMERSED WEIGHT OF UNIT IN POUNDS 25
D — DRY WEIGHT OF UNIT IN POUNDS 30 \ /
35 N\ /
ABSORPTION e \
LB/CU FT = "g':% X 62.4 S0
/.37 //. ¥ /.37 s
MOISTURE CONTENT 60 / \
emron = 53 o e /— N\
32.23 | 3¥.93 | 33.84 7 . \C
UNIT WEIGHT
b 80 \\
LB/CU FT = "é_—c X 62.4 85
72,88 | 92.87 | 92.95 [, V4 N\
AVERAGE ANNUAL RELATIVE HUMIDITY 70 / \
MOISTURE CONTENT, MAXIMUM % OF TOTAL / \
ABSORPTION (AVG ANNUAL R.H.) / .
(ASTM C-90) / | \
) RESULTS
LINEAR SHRINKAGE AS 75 :g so- Fifal ACTUAL (CORRECTED) REL. HUM.
FOUND o¢// 50 INAL TEMPERATURE IN CONTAINER iS
0.030RLESS 4 38 | seratuve of roor air tndreated by the AigroN
| @ | B |fmeiernd gopomes i the coverust vefore

64 FIGURE 6-2
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CESPK PAM 415-1-2

1 OcT 72

A-1

App A
15 Jun 89
PROJECT DATE
CORPS OF ENGINEERS
CONTRACT NO LABORATORY (Source oF
MATER| AL
T COMPACT{ ON-MO | STURE —
DENS|TY DETERMINATIONS METHOD
DIA. OF MOLD (inm.) NUMBER OF LAYERS NUMBER OF BLOWS WE IGHT OF TAMPER
PER LAYER
HEIGHT OF DROP MAX IMUM PARTICLE HEIGHT OF SOIL SAMPLE HAND TAMPER ]
(in) S1ZE ¢in)
] E MECHAN 1CAL_TAMPER [ |
4, WATER ADDED
. C.C. R PERCENT
g, MOLD
I NIMBER
o WT. OF WET SOIL
|+ MUD
D WT, OF MOLD
g, WT. OF WET soOIL
P ic-Dy
VOL. OF SOIL SAMPLE
F. {cli. ET.)
& E  WET DENSITY
* F =1B/CU.FT
H. CONTAINER NO
|, WT. OF WET
* S0IL + TARE
WT. OF DRY
d+ sofl + TaARE
. WT. OF WATER
* {d=add
L. WT. OF TARE
M WT. OF DRY SOIL
N. WATER CONTENT “
DRY UNIT WT.
P. t"TEU?N J = LB/Cu,FT. .
S SOUIE S AR (A i TEST RESULTS
N R j I R A
B RN I T [N R JOPT. WATER
! 1 P [ .E ! iyi | . ! ! | I CONTENT 0/0
[ . I | ! L | 1 : | -
N EERE EEENE = AR SR ISR MAX MM DRY
H ! T | ot | IR I T | -
if"ji'*il‘ —r M 1T DENSITY, LB/CU.FT,
I ; i I H [ L . ! L
SR A ; L I H |
. ! : i | HE | i N ' 1 .
- ! [L ! T ; : CLASSIFICATION OF SAMPLE ____
[, i ! HI v i
O SEsEsEm ! i ;
e A ’ + < t w
@ i T i : ] H
- | T | | T §
> ? LIQUID AMD PLASTIC LIMITS:
- e LL. PL PI.
e - H- ; SYMBOL FROM PLASTIC CHART
1 r ] T ¥ T T
o : -t REMARKS:
= T 1 AR I
= T AN SRS NN ! |
= 1 T T 17 LT R 1 1
; . A A o -
! 1B I J i I |
1 T ; T | T ! ' =
11 RS T H ' I ;
— =T — T T ! i
[T E T T T A - ESTED BY FHECKED BY
11 ] N NEEAE BEEEE B L
SUBM1TTED
WATER CONTENT, 0/0 OF DRY WT. 2y
SPD Form 56



CESPK PAM 514-1-2
App A
15 Jun 89

.

MECHANICAL ANALYSIS DATA

SITE

HOLE

[SAMPLE NQ.

DEPTH

DATE RECEIVED

DATE COMPLETED

FOUNDATION

leorrow

DIAMETER PARTICLES

SIEVE
NO. INCHES (]

WEIGHT
RETAINED
GM.

% RET OF TOTAL] % PASS. TOTAL
SAMPLE SAMPLE

CUMULATIVE % OF TOTAL

RETAINED PASSING

3~ 30

2w

bl

Q)

T o

172"

3/

#a

#a

PAN

TOTAL

QGRAVEL

10

16

- 30

40

50

60

100

200

270

PAN

TOTAL

INITIAL WT. OF,

PARTIAL SAMPLE GMm

GUM ARABIC ADDED

HYD. PEROXIDE ADDED

SAND

LIGUID LIMIT, "o

RUN NUMBER

TARE NUMBER

A. WEIGHT OF WET SOIL + TARE

B. WEIGHT OF SOIL. + TARE

C. WEIGHT OF WATER, Ww (a-B)

0. WEIGHT OF TARE

LE. WEIGHT OF DRY SOIL, Vs (B-D)

WATER CONTENT, W -(%vg_x mo)
s

NUMBER OF BLLOWS

W, Wp

Ip (W_- Wp)

PLASTIC LIMIT, "e

RUN NUMBER

NATURAL WATER
CONTENT

TARE NUMBE R

F.WEIGHT OF WET SOIL + TARE

G.WEIGHT OF DRY 50IL + TARE

H. WEIGHT OF WATER, “W (F.-G.)

1. WEIGHT OF TARE

J. WEIGHT OF DRY 50iL, Wg (G. - L)

WATER CONTENT, w = (Ww X 100)
p4

PLASTIC UNIT, 'P (AVERAGE W)

REMARKS

TECHNICIAN (SIGNATURE)

COMPUTED BY (SIGNATURE}

CHECKED BY ISIGNATURE]

A-2
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T MAY 81

App A
- ' 15 Jun 89
CORPS OF ENGINEERS
LABORATORY
FIELD DENSITY
PROJECT JoaTE
SAMPLE TAKEN
FEATURE
FROM TO
ELEVATION TOP OF SAMPLE
JCONTRACT NO.
DEPTH TO SAMPLE
LOCATION
TOP BOTTOM
NG. ROLLER PASSES
SOURCE OF MATERIAL
DENSITY NO.
DESCRIPTION
TESTED BY
CALIBRATION OF
GROUND SURFACE CALIBRATION DENSITY SAND
A CONTAINER NUMBER 1.  WT.OF SAND + TARE LBS
B.  WT.INITIAL CONTAINER + SAND WBS | 22 WT.OF TARE Les
€. WT. AFTER CONTAINER + SAND LBs | 3.  WT.OF SAND LBS
D.  WT. SAND (B - C) USE FOR K. LBs | &  VOL OF CONTAINER CU-FT
5.  WT.CU-FT OF SAND (3/4} LBS
DENSITY DETERMINATION
COMPARISON OF FIELD DENSITY
WITH MAXIMUM DENSITY
E. WET SAMPLE + CONTAINER LBs
6. SEE LAB. COMPACTION TEST NO.
F. WT.CONTAINER LBs
7. MAXIMUM DENSITY {LAB. COMP) LB/CU-FT
G. WT. WET SAMPLE (E. - F.} LBS n
8. DEGREE OF COMPACTION ( = ) %
H. SAND + CONTAINER START (FROM C.) -1 -
9. COMPACTION REQUIRED, %
. SAND + CONTAINER FINISH LBS
10. OPTIMUM MOISTURE %
1. SAND IN HOLE + CONE (M. - 1.) L8s
11. WT. RETAINED NO, 4 LBS, %
K. SAND IN LOWER CONE + PLATE (D.) LBS
12. WT. PASSING NO. 4 LES %
L SAND IN HOLE ONLY (4. - K.) LBS
13. TOTAL WT. LBS
M. DENSITY OF SAND (5.) LBs
ROCK CORRECTION
N. VOLUME OF HOLE T\':'") CU-ET {Pycnometer or chart method optional)
P.  UNIT WET WT. SAMPLE [ & ) LB/CU-FT
N- AA. WT. IN AIR (SAT. SUR. DRY) GMS
R UNIT DRY WT. SAMPLE (1805 v v) LB/CU-FT
— BB. WT. IN WATER GMs
MOISTURE CONTENT AA. - BB.
CC. VOL. ROCK . CU-FT
28.306
5. CONTAINER NUMBER OD. CORRECTED WT. SAMPLE @ - 4;\3Aﬁ LBS
T.  WT. MOIST. SAMPLE + CONTAINER L8s | EE. CORRECTED VOL. HOLE _;l": -cc CU-FT
) D.
U.  WT. DRY SAMPLE + CONTAINER Les | FF. CORRECTED UNIT WT, SAMPLE E—E L85S/CU-FT
V. WT. OF WATER (T.-U.} Les |COMPUTED BY
W. WT. OF CONTAINER 18S {CHECHED Bv
X. WT. OF DRY SAMPLE (U, - W.} Les
v SUBMITTED BY
¥. PERCENT MOISTURE *x—) %
SPD _TORM 3312-R REPLACES SPD FORM 212, 1 OCT£03
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App A
15 Jun 89
SIEVE ANALYSTS
Date
Project
Boring No. Sample No.
Totel wt in grams of sample, W, = Wt in grems of material > No. 4 sieve =
Steve Cpenings §tgﬁd§%d gt Percent Retained P;i:::t
Sieve Size -
Inches Millimeters | or Number in grams Partial Total by Weight
3.00 3-in. |
2.00 2-in.
1.50 1-1/2-in.
1.00 25.4 - l-in.
0.750 15.1 3/k-in..
0.500 12.7 1/2-in.
0.375 9.52 3/8-in.
0.250 6.35 No. 3
0.187 4.76 No. L
Pan
0.132 3.36 No. 6
0.094 2.38 No. 8
0.079 2.00 No. 10
0.047 1.19 No. 16
0.033 ‘ 0.84 No. 20
C.023 0.59 No. 30
0.0165 0.42 No. Lo
0.0117 0.297 No. 50
0.0083 0.210 No. 70
©.0059 0.149 No. 100
0.0041 0.105 No. 1ko
0.0029 0.0Th Ko. 200
Pan
TFotal weight in grams
Partial percent retained = wt in grams :; iﬁlﬁsﬁ?ﬁeﬁ gv:nsi‘:::es of sieves 100
Total percent retalned = toﬂmi:t%mgr:staigegvzz—zr:i:::@k x 100
For an individual sieve, the percent finer by weight = percent finer than next larger
sieve - percent retained on individual sieve
Remarks
Technician Computed by . Checked by
e 3841 PIATE V-1
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WEDER FAM 410=1"L

App A
. 15 Jup 8
r . DATE
ATTERBERG LIMITS DETERMINATION
PROJECT EXCAVATION NUMBER SAMPLE MUMBER
LIQUID LIMIT, %
RUN NUMBER
TARE NUMBER
A- WEIGHT OF WET SOIL + TARE
B. NEIGHT GF DRY SOIL + TARE .
C. WEIGHT OF WATER, v, {A.-B.)
0. WEIGHT OF TARE M
E. WEIGHY OF DRY SDIL,ls(lL—D.J
| J
WATER CONTENT, wz(g— x 100)
[ ]
NUMBER OF BLOWS
" " Fp (op-wpl
x L [ -
)—‘ -
E -
v !
g ]
L5
= 2
o '
g ;
|
1
]
! i i
T 1 !
: z T
s 6 7 10 15 20 25 30 4“0 &0
NUMBER OF BLOWS
. w NATURAL
PLASTIC LIMIT, “p WATER
RUN NUMBER CONTENT

TARE MUMBER

WEIGHT OF WET SOIL + TARE

G

WEIGHT OF

ORY 501L + TARE

WEIGHT OF

WATER, ¥, (F.-G.)

WEIGHT 0F

TARE

.

WEEGNT OF DRTSOIL,'S(G.-I.)

L)
WATER CONTENT, wa(3=x 200)

PLASTIC LiMIT,

1 (Average w)

REMARKS

TECHNICIAN (Signature)

COMPUTED BY (Signature)

CHECKED BY (Signature)

]

DD, 77,1209

U. 8. Government Printing Office: 1582-564-036/0415
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App A
15 Jun 89

SFECIFIC GRAVITY TESTS

Date

Project

Boring Ne.

SFECIFIC GRAVITY OF SOLIDS (Gs)

Sexple or Specimen No.

Flesk No.

Temperature of water and soil, T, °e ‘

Dish No.

Dish + 41y soil

Dish

Dry soll

=

Flask + water at T, °C

WB + wa

Welght in grams

Flaegk + woter + immersed soil

WS

Displaced water, WB + wa -

Wlm'rs

Correction factor

K

(wsK) * (ws * Wy - was_}

Gy

APPARENT (G, )

AND BULX (Gm)

SPECIFIC GRAVITY

Semple or Specimen KNc.

Temperature of water and soil, T, c’C

Tare + setursted surface-dry soll

Tare

Saturated surface-dry soil

(Wire basket + soil) in water

Wire basket in water

Saturated soil in water

‘Weight in grems

Tare + dry soil

Tare

Dry soil

Correcticn factor

(4K) + (a4 - C)

(Apparent) S

(aK) = {B - €) {Bulk)

Remarks

Technician

Camputed by,

Checked by

ENG FORM
Tames 3840

a4 1110—2=1806

Dai151k

PLATE IV-1
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App A

DAILY PLANT AND LABORATORY REPORT BITUMINOUS PAVEMENT

15 Jun

PROJECT

CONT. NO.

DATE

TIME OR SHIFT

SAWMPLE NO.

SPEC.

AG. TOMP,

T Tom.

DI SCHARGE TEMP.

ROLLING TEWMP,

UNIT WT, PCF

STABILITY

FLOW

VOIDS TOTAL MiIX

VOIDS FILLED W/ASPHALT

ASPHMLT {EXTRACTED)

GRADATION OF

AGEGREGATE

°

PERCENT PASSING

8|3)5|318|3]8

GRADATION OF

HOT BINS

PERCENT PASSING

JHEEEEE

- DATA FROM PAVEMENT CORES

SAMPLE NO.

DATE PAVEMENT PLACED

THICKNESS { INCHES)

UNIT WT. PCF

REL. DENS.

YOi D§

MOIDS FILLED W/ASPHALT

BATCH PROPORTIONS

BIN NO. 1

TYPE OF PLANT

BIN NC.

TONS PLACED THIS DATE

GRADE OF ASPHALT

2
BIN NO. 3
BiN NO, 4

REMARKS

(ASPHALT

TOTAL

100,0

SIGNED BY

PROJECT ENGINEER

SPD Foam 58

1 Mao AN

{Previous edi t.iAong are obsolete)




CESPFK PAM 415-1-2
App A

15 Jun 89
TESTED BY
CORPS OF ENGINEERS
EXTRACTION TEST
HOT MIX ASPHALTIC CONCRETE
LABORATORY
PROJECT LAB NO CATE
LOCATION OF SAMPLE FIELD NO TESTED BY

UNIT WEIGHT
A, WEIGHT IN AIR C. LOSS IN _WEIGHT
B. WEIGHT I[N WATER D. UNIT WEIGHT (A/C)
ASPHALT CONTENT

A. WT. BEFORE EXTRACTION F. VOL. IN ML OF BITUMEN SOL.
B. WT. AFTER EXTRACT!ON G. WT. OF ASH/100 My

F x G
C. WT. OF FILTER AND AGG. H. TOTAL WT. OF ASH '~ 100
D. INITIAL WT. OF FILTER I. TOTAL WT. EXTRACTED AGG. [B + £ + §)

100 (A- 8- E) - FG
E. WT. OF AGG. RETAJNED (C-D} J. PER CENT ASPHALT A

: GRADING OF AGGREGATE
DRY WEIGHT OF SAMPLE BEFORE TEST (1) GMS.
SIEVE S1ZE WEIGHT RETAINED CUMULATIVE WT. RETAINED |UMULATIVE PER CENT RETAINEDPER CENT PASSING

REMARKS
TECHNICAN (Signature) COMPUTED BY (Signature ‘ SUBMI TTED BY (Signature)

SPD Form 55

1 Oct 72

A-10
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CESPK PAM 415-1-2
App A
15 Jun 89
SIEVE ANALYSIS
JOB NO.: PROJECT: DATE:
DRY GRADATION
SAMPLE NO. SAMPLE NO.
J.S. STAND. WEIGHT % % u.s5. STAND. WEiéHT - %
SIEVE NO._ RETAINED | RETAINED PASS SIEVE NO. |RETAINED RETAINED PASS
3/4 3/4
1/2 /2 -
3/8 3/8
NG, & NOQO. 4
NO. 8 NOQ. 8
NO. 16 NOD., 18
NO. 30 NC. 30
NO. 50 NO. 50
NO. 100 NC. 100
NO. 200 NO., 200
o i mes Y
7777 o 7777 )

WEIGHT ORIGINAL SAMPLE

WEIGHT ORIGINAL SAMPLE

WASHED GRADATION

{T) TOTAL ~200 C + 5
USE *r" TO CALCULATE PERCENTAGES

(A} WEIGHT ORIGINAL SAMPLE
{B) WEIGHT AFTER WASHED
{C) WASH LOSS (A - B}
{8} ~200 FROM SIEVING

GM
GM

GM

GM

(A) WEIGHT ORIGINAL SAMPLE
(B) WEIGHT AFTER WASHED
{C) WASH LLOSS (A = B)
(5) =200 FROM SIEVING,
(T) TOTAL -200C + §

USE *T" TO CALCULATE PERCENTAGES

SAMPLE NO. SAMPLE NO.
U.S.STAND] WEIGHT % % U.5. STAND. WEIGHT % %
SIEVE NO.| RETAINED | RETAINED PASS SIEVE NO. | RETAINED RETAINED PAS.S
3/4 3/4
1/2 1/2
3/8 3/8
NO. & NO. &
NO. 8 NO. 8
NO. 16 NO. 16
NO. 30 NO. 30
NO. 50 NO, 50
NO. 100 NO. 100
NO. 200 NO. 200
=200 (T) f 200 (T} ///
N Y mT 777 7
oM GM

GM
GM

GM

GM

TESTED BY:

COMPUTED BY:

CHECKED BY:

WES FORM NO.
SEPT 65

1505

A-12



MARSHALL METHOD . COMPUTATION o_." PROPERTIES OF ASPHALT MIXTURES

DATE OF COMPUTATION iR e

JOB NUMBER

App A

PROJECTY

DESCRIPTION OF BLEND

CESPK PAM 415-1-2
15

SPECIFIC GRAVITY

VOIDS (Percant)

STABMLITY (Pounde)

WEIGHT (Grams) UNIT
SPECIMEN ASPHALT | THICK- VOLUME AC WEIGHT FLOW
Numser | CEMENT | ness pop _ THEO. BY VOLUME | yoyac TOTAL MIx con. |umTsor
(Percent) | tinchas) IN AIR . IN WATHR ACTUAL n2EO (Parcant) X FiLLED MEASUREKD veEnTEn | V100 1N
{Lb./Cu.Ft)
[ [} ] d . [ '] L] i ! k ! L] n o
(d) —fbxg) @) lm.q
. (d} 10 ..mu 62.4 *
(- e ) @p.Gr. of A 104 10008)] Gy | @x 620 .
-
i
1
.
LN 1—'—
<

® From conversion table

COMPUTED BY

CHECHKED BY

DD .1218

PREVIOUS EDITION OF THIS FORM I8 OPSOLETE.

US ARMY AG PUBLICATIONS CENTER
BALTIMORE - 1985
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App A

15.Jun 89
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CESPR PAM 415-1-2
App A
15 Jun 89

MAXI MTJM THEORETI CAL SPECI FI C GRAVI TY
ASPHALT CONTENT
ASTM D 2041
METHOD C

CONTRACT NUMBER:

DATE SAMPLED:

DATE TESTED:

PRQJECT:
A = Dy Weight of Sanple (9)
D = Wi ght Pycnoneter + Water (77°F) (g)
E = Weight of Pycnoneter + Sanple + Water _ _
S = SSD Weight of Sanple (g) = Substitute for 'A° in Denom nator of
Equation if Dry Back Method is Used
A
SG=A+D-E
O L CONTENT \é\ater Temp (°F)
- S =
SG = *SG (Corr for Temp) =
O L CONTENT \I/E\ater Temp (°F)
- S =
SG = *SG (Corr for Temp) =
O L CONTENT Water Temp (°F)
= E =
= S =
SG = *5G (Corr for Temp) =
O L CONTENT Water Tenp (°F)
A= E =
D= S =
86 = *SG (Corr for Tenp) =

A-15
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CESPK PAM 415-1-2

App A-
15 Jun 89

COMBINED GRADATION FOR BLEND - TRIAL NUMBER

IEVE SIZK (To be eniered by Technician): ~p-

MATERIAL USED

% USED

PERCENT PASSING

BLEND:

DEMARD:

COMBINED GRADATION FOR BLEND - TRIAL NUMBER

SIEVE 812K (To be watered by Technician): —pe

—r—

MATERIAL USED

% USED

PERCENT PASSING

BLEND:

DESIRECH

REMARKS

TECHNICIAN {Signaturs)

COMPUTED BY (Signatue)

CHECKED B Yi(Signature)

A-17




UHEOFER FADM 410174

App A
15 Jupn 89
DEPARTMENT OF THE ARMY
SACRAMENTO DISTRICT, CORPS OF ENGINEERS
SACRAMENTO, CALIFORNIA
CONCRETE FIELD CONTROL
PROJECT DATE
CONTRACTOR CONTRACT NO.

LOCATION OF PLACEMENT

CLASS OF CONCRETE

SPECIFICATIONS:

C.F. w/C GAL/SACK SLUMP RANGE
WATER X
TIME SLUMP | % Aig | TLASTIC M CYL INDERS
ADDED GALS. UNIT wWT. TEMP. (No. and Comments)

REMARKS

TESTED BY

SUBMITTED BY

SPD ForwM 58

1 0ct 72

A-18




CESPR PAM 415-1-2
) App A’
15 Jun 89

~ CONCRETE CONTROL DATA

PROJECT NAME CONTRACT NO

SPECIMEN TYPE:

CONCRETE PRODUGER BATCIL PLANT LOCATION
O cvLinper O szan

LOCATION OF PLACEMENT

CRMENT TYPE:| BRAND _ SK/CU YD MIX NO. ALR ENTRAINMENT ADMIXTURE: BRARD.
AGGREGATE PRODUCER - SAND SOURCE ROCK SOUERCE
STRENGTH REQULREMENT BATCIE TLCKEY NO. TRUCK NO. DATE SIECLIMENS MOLLDED
PSI AT DAYS
FIELD HIX DATA
AGG
NOLST MATERIAL BATCH FREE MOIST | COMPUTED SPECIFIC ABSOLUTE | CQUANTITIES DESIGN
WEIG in¥ LBS S8D WEIGHT PER CU YD WEIGHT
v . IGHTS GRAVITY .| VOLUME
a " b ¢ d e £ - e h i
Siiiniifririiiiiiiiinc| Fmom BATCH FROM MIX e e FRON MIX
lisiroazirror] TICKET c-d DESIGN £(62.4) | * yps parchzp | DESIGN
______ -} CEMENT )
SAND
COARSE AGG #1
51713 NG.
COARSE AGG #2
SIZE NO.
LiilIIII] ADMIXTURE
LLIltiilfToTAL OZ

WATER IN AGGREGATES {ADD COL d) : : ISERRESY:
WATER ADDED AT BATCH PLANT (LBS) . ;g;;;i;;;gg'.. AR N --{i&é'ééﬁé;ﬂggs
WATER ADDED AT JOSITE (LBS) ik 1.00 HOLDED

CONC. TEM SLUMP | AIR CONTENT] TOTAL VOLUME OF BATCH (add col. g} - -
27 ’(J;ess .27 for each_percent air) 7 = cu 1S
UNIT WEIGHT OF COMCRETE | SPECIMENS MADE BY W/C BY WELGHT (ACTUAL) W/C FROM MLX DESIGH

LBS/CU FT ' T sttt o v O
SPECLMENS TESTED BY

DATE/TIME SPECIMENS PLACED IN CURING TANK| TESTING AGENCY

* FROM BATCH TICKET

REMARKS
' " RESULTS OF .LABORATORY TESTS
. o 2l . " -r s -r .
FIELD RC- BREAK DATE | DAYS TOTRLSLOND PESTsq. N REMARKS
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SAND TEST
Sampled by ' Lab. No.
Remarks Dote
160 0
90 10
B0 20
h-J
-— - - - °
§ 60 Fine |Limit 40 %
a (3
g 50 50 S
2 2
S 40 60 &
2 — 2
& 30 Coarse/Limit 70 &
20 80
10 90
° 200 100 50 30 16 8 4 38 00
: Sieve Size
Sigve|Ret. on Gum. GCum. F.M. Moisture % as rec'd
Size | Each Sieve: Ret. |Pass. a
Grams | % % % Wt/ ft7: Std. Lbs. Loose . __Lbs.
3/8" Organic Matter;
/ ‘Color No.
NO. 4
Structura! Strength:
w 8
Sp. Gr.: Voids: e
(1] IG
Silt & Clay___ % Soundness %
» 30
Tested by: Date:
[ 1} 50
« 100 i
»200
Pan
S Rai"e 217
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COMPRESSIVE STRENGTH CONCRETE CYLINDERS
PROJECT PERIOD COVERED
FEATURE
CONTRACT AGE WEIGHT UNIT STRENGTH [TESTER'S
NUMBER CYLINDER NUMBER DATE |jayer| ceu-te) TOTAL LOAD (psi)  [NITIALS
REMARKS
SPK FORM ),;2[ (This form replaces SPD 33 1 Oct 72 which has been canceiled.)
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TEST DATA ON ABSORPTION AND MOISTURE CONDITION OF MASONRY BLOCKS

DQUICK PRESSURE RELEASE IN AUTOCLAVE

CJwith vacuum

TESTED BY DATE SAMPLED DATE TESTED
PROJECT CONTRACT NG, BLOCK PRODUCER
BLOCK NG. NOMINAL SIZE NO. AND SHAPE OF CORES
AGGREGATE TYPE OF PORTLAND CEMENT ADMIXTURE
METHOD OF CURING
[JIN SATURATED STEAM, AT °F, AND PSI GAGE, FOR HOURS
[ INOT IN STEAM (Describe)
METHOD OF DRYING
(I ouTsipe air [JunDER ROOF FOR DAYS
[N DRYING KILN FOR HOURS AT ______ oF

BEFCRE BREAKING, BLOCK APPEARS

[Jory CJoame
ABSORPTION AND MOISTURE TEST MOISTURE CONDITION TEST (ASTM C-427)
(ASTM C-140) ST STARTED AT HR. MIN.
A B Cc b AV REL HUMIDITY OF MONTH OF DELIVERY 4/
BLOCK 1 \ RELATIVE HUMIDITY TEMPERATURE
TIME DICATED ACTUAL IN CONT. 15/ ROOM
(Mins) % % of &F
BLOCK 2
0 \ /
5 AN
BLOCK 2 o \ 7
15 /
A — SAMPLED WEIGHT OF UNIT IN POUNDS P 7
B — WET WEIGHT OF UNIT IN POUNDS =~ 7
C - SUSPENDED IMMERSED WEIGHT OF UNIT IN POUNDS
D - DRY WEIGHT OF UNIT IN POUNDS 30 \ /
35 N\ /
1 2 3 e \
ABSORPTION
o 45 \
LB/CU FT =p-p X 62.4 50 \V4
= 7\
MOISTURE CONTENT 50 / \
% OF TOTAL A=D
ABSORPTION = @a_p * 190 & / \
70 / \
UNIT WEIGHT 7 / \
. 80 V4 \
LB/CU FT = 5oZ X 62.4 25 \
90 \
AVERAGE ANNUAL RELATIVE HUMIDITY / \
MOISTURE CONTENT, MAXIMUM % OF TOTAL /
ABSORPTION (AVG ANNUAL RH.) /
(ASTM C-90) \
) ’s RESULTS )
FIpfAL. ACTUAL (CORRECTED) REL. HUM.
LINEAR SHRINKAGE AS 75 o so- (CoR,
50 INAL TEMPERATURE IN CONTAINER iS
VAlues atf zero time are the relafive humidity
0.03 g: :E::s e i :: mperaturghof roomta'ir in;i;cated by thf bhggro \
. P meter and therynometer in the cover just before 1
0.645 OR OVER 35 3o 26 was ;laced in the container. 7

CESPK FORM 181
t AUG 88

(Edition of 1 Jun 77 will be used)
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